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CONVERTING TO BIGGER TV TUBES — see TELEVISION SECTION “ee. | 








new Bent-Gun for 
edge-to-edge sharpness, 
gray filter face plate, 
“Standard” neck length of 7%. 
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DESIGNED FOR 
TV SERVICING 


The best way to avoid 
costly service callbacks on 
TV electrolytic capacitor 
replacement jobs is to use 
Sprague 'lytics. 

Actual service records 
prove they are tops for 
keeping you out of trouble 
with service customers — 
by keeping their TV sets 
working right! 

And Sprague has the 
most complete listing of 
every type of television 
electrolytic. 


Write for your catalog today! 


SPRAGUE 


PRODUCTS COMPANY 


ION OF THE SPRAGUE FLECTRIC COMPANY 


81 MARSHALL ST., NORTH ADAMS, MASS. 


RADIO-ELECTRONICS 
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OOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good 
pay —in manufacturing, broadcasting, television, commu- 
nications, radar, research laboratories, home Radio-TV 
service, and other branches of the field. National Schools 
Master Shop-Method Home Training, with newly added 
lessons and equipment, trains you in your spare time, 
right in your own home, for these fascinating opportuni- 
ties. OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER THE 
WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you 
can do the same! Early in your training, you receive 
“Spare-time Work’’ Lessons which will enable you to 
earn extra money servicing neighbors’ and friends’ Radio 
and Television receivers, appliances, etc. 


Signal Generator 


Audio Oscillator 


National Scheels Treining Is All-Embrocing 


National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, too. Co-axial cables now 
under construction will soon bring Television to every 
city, town, and farm! National Schools’ complete train- 
ing program qualifies you in all fields. Read this partial 
list of opportunities for trained technicians: 


Business of Your Own e¢ Broadcasting 

Radio Manufacturing, Sales, Service « Telecasting 
Television Manufacturing, Sales, Service 
Laboratories: Installation, Maint e of Electronic Equipment 
Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 
Sound Systems and Teleph Comp 
Theatre Sound Systems, Police Radio 
And scores of oiher good jobs in many related fields. 
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VETERANS 
AND 


NON-VETERANS 
Check coupon below 


Resident & 
Home Study 
Courses offered 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. © EST. 1905 
. FIND OUT NOW...MAIL COUPON TODAY 


National Schools, Dept. 5-RE 
4000 South Figueroa Street or paste on 
Los Angeles 37, California penny postal 
Send me your FREE book “Your Future in Radio” and 
the sample lesson of your course. I understand no 
salesman will call on me. 








Mail in envelope 
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“Customers’ sets kept giving us 
trouble. That was before we 
standardized on quality 
tubes ... G-E tubes!” 


MIKE FILDERMAN, Vice-President 
Phillips Radio Company 
2012 Shannon Place, S. E. 
Washington, D. C. 


oday we don’t worry, as we did once, about call- 

back expense endangering profits. Quality tubes, 
which we use 100 percent, have-done away with our 
most common cause of receiver trouble—tube fail- 
ures. When our men finish one service job, they can 
go on to another knowing it’s unlikely the first 
customer will ask for a return visit. Believe me, that 
saves plenty when you're servicing TV sets on yearly 
contract—and Phillips has about 15,000 contracts 
in the Washington, D. C., area . . . Quality and G-I 
mean the same thing to us! We feature G-E tubes; 
we find they keep our call-backs down, our men 
productive, our profits up.” 














It’s o habit with customers, to ask to see the G-E label on tube Every G-E picture tube is carefully tested for electrical and 
cartons . . . so Phillips Radio and other service dealers have dis screen characteristics. Here brightness is being measured, and the 
covered. No name excels General Ele.*tric in public acceptance — screen area inspected for any blemishes. Many other tests follow. 
means more quality-wise, builds greate. user confidence. G-E tubes are pre-checked for sperior performance! 


FOR QUALITY TUBES TO CUT DOWN YOU 


GENERAL ¢ ELECTRIC 


RADIO-ELECTRONICS for 








TV Exec Cites Need for 


More Skill in TV Servicemen 
re 


Military Needs Also Growing 
Service Manager for Chicago Firm 
Warns "Old-Timers” that 


Youngsters are Better Prepared 


AN a meeting of the Philadelphia 
Radio Servicemen’s  Associa- 
tion, Tim Alexander, service man- 
ager of Motorola, Inc., Chicago, and 
chairman of the Radio Manufac- 
turer’s Association Service Com- 
mittee, as quoted in Radio & Tele- 
vision Weekly, warned the old- 
timers among the radio servicemen 
that the “youngsters” coming into 
the business, fresh out of colleges 
and technical schools, would be tak- 
ing their jobs away from them un- 
less they take the necessary steps to 
make themselves as “competent as 
their new competition.” 

He pointed out that the “screw- 
driver and plier” serviceman has 
no permanent place in television, 
and that adequate test equipment 
and knowledge of its use are as im- 
portant to the television technician 
as the X-ray machine is to the 
surgeon. 

Mr. Alexander said, “If 
mediocre television man 
repair a set only by slow, plodding, 
tenacious work—watch out. Pretty 
soon one of those ‘youngsters’ will 
open a store across the street from 
you. By virtue of his better train- 
ing and greater skill, he will be able 
to do the job in one-quarter of the 
time. He will be paid twice as much 
per hour as you get, but the cus- 
tomer will still get off at half-price.” 
He advised the men to go to school 
again for latest methods and serv- 
icing information. 
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CREI offers just the 
home study training you need. It’s 
a streamlined course—fast, accu- 
rate, and complete—for men in the 
top third of the field. It gives prac- 
tical answers to the technical prob- 
lems you run into while servicing 
today’s intricate TV and FM equip- 
ment. It is kept up-to-date through 
constant checking with CREI’s af- 
filiate, one of Washington’s largest 
retailers of TV sets and home ap- 
pliances. Maintenance problems en- 
countered by this retailer’s TV 
technicians are used as a practical 
lab to test the precision of CREI 
training. 


MAY, 1961 


specialized 


Ade quate test equipment and knowledge of i 


tech) 
CREI, an accredited technical insti- 
tute founded in 1927, invites your 
investigation. CREI graduates to- 
day fill important radio-TV posts 
throughout the industry. During 
World War II CREI trained thou- 
sands of technicians for the Army, 
Navy and Coast Guard. Special 
CREI technical texts were used in 
the Navy's own training program. 
Leading industrial firms—RCA Vic- 
tor, United Air Lines, TWA, Pan 
American Airways—to name only a 
few—use CREI’s group training 
programs. 


portant to TV 


As one well-informed 
spokesman puts it, 
are becoming certain 
tubes.” Growing military needs are 
cutting into the available supply of 
skilled personnel. The electronics 
industry, already a giant with nor- 
mal civilian demands, is expanding 
rapidly to take care of military or- 
ders. Opportunity exists for 
fied men—in essential 
well as TV servicing. 


industry 
“Technici 
scarce as 


ans 


as 


quali- 
industry 


as 


CAPITOL RADIO ENGINEERING INSTITUTE 


cians as X-ray mac hines 

Are you qualified? 

ing now—while there is ti 

cash in on a well-paid techni 

Write today for complete 

information. The cost 

mous home-study train 

nal, the terms easy 

The Three Basic CRE! Courses: 

Television and FM Ser 

streamlined course fo. 

topthird” of field) ; Practic: 
Engineering (fundamental 
in all phases of radio-electre 
Practical Television Engines 
specialized training for } 
ional radiomen 
Also available 
( rses. 
NOTE 
TO BE 
If you expect 

why not prepare 

qualify for a top job at good 
‘V-electronics training i 
lent background for vitally imp 
tant radar, communications 
navigation work. 


Re 


TO MEN WHO EXPE¢ 
IN UNIFORM 
to enter the 


services, 


— 145C, 16th & Park Rd., N. W., Washington 10, D. C. 


men: Send me comp lete dets 
brochure that explains the CREI 


tline of course aching a t 


send self 


Chee} 
TV, FM & Advanced AM Servicing 


(_) Practical Television Engineering 
Practical Radio Engineering 


NAME 


the Field « 


ADDRESS 
CITY — 


IF RESIDEN( E SCHOOL IN WASHINGT( 


ails of the TV 


IN, DAA Is 


FM Servicing ho 


mt ment program and g 


y experience, ¢ 


_ Aeronautical Radio Engineering 
Broadcast Radio Engineeri ng (AM 
Radic Seieeheniss in Industry 


FM V 


ZONE STATE 


PREFERRED, CHECK HERI 


SOON: 


ee ee ee ee ee ee ee ee a ee ee ee ee ee ee ee 








“This Seal means 
a ‘Good Deal’ to me!” 


“My Television and Radio sets ore pretty big in- 
vestments to me. That's why | insist thot they be 
serviced by a Raytheon Bonded Electronic Tech- 
nician — a technician whose work is backed by a 
cash bond — whose skill and integrity are above 
reproach.” 


The RAYTHEON Bonded Electronic Tech- 
nician Program means a good deal to you, 
too. If you can qualify for this important 
honor, your 90-day guarantee on TV and 
Radio repairs is cash-protected up to 
$400.00 by a bond. You recéive a Regis- 
tered Certificate, Identification Cards, Creed 
Displays and Decals and a host of other sales 
helps and shop aids — all designed to tell 
the world you're a completely capable, 
thoroughly reliable service dealer—a dealer 
with whom customers can deal with com- 
plete confidence. And yet, this great sales 
stimulator costs you nothing — it's Raytheon's 
investment in your future. 


If you're interested in getting head and 
shoulders above your competitors, better 
ask your Raytheon Tube Distributor if you 
can qualify for this exclusive sales asset. 
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RAYTHEON MANUFACTURING COMPANY 
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GET IT! READ IT YOURSELF! a 
FREE Opportunity News Bulletin ~ 
shows you 89 WAYS to earn money in 


TEL VISION” 





OPTIONAL FEATURE 
\ Build and keep a real 
INCH commercia 
© — o wonderful i 
tional project Optional 
slight additiona ost 
completing regular training 


DeFOREST’S TRAINING, INC. 


CHICAGO 14, ILLINOIS 
A De VRY INSTITUTION 
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Let us show you how readily 


you may prepare to enter 
this highly profitable field. 


Mail coupon today for YOUR FREE 
interesting, opportunity-packed New 
It shows you SCORES OF WAYS to ma 


ing, billion dollar field of Televisic 


NOW-—GET THE ANSWERS! 


See HOW you can get the start you need t 
your own profitable usiness HOW 
that pays real money, that’s so interest 
toward a grand future in one of Americ 


newer fields of opportunity 


NO PREVIOUS EXPERIENCE OR KNOWLEDGE 

see WHY DeForest’s Training, Inc. offers one 
combinations of practical home training advant 
today . HOW you can get and keep the 
electronic equipment used in our Chicago train 

one of the nation’s finest . HOW you set 
HOME LABORATORY and work over 300 expe 

ing building and keeping the commercial-type test 
shown at lower left. 


HOME MOVIES: You'll even see HOW you can get the wonderf 
advantages of “learn-by-seeing’’ movies on the wall of your owr 
room. See hidden actions that can help you tremendously t 
understand and remember certain points. 


EMPLOYMENT SERVICE: And by all means, see HOW 

get training that also combines an Emp 
ment Service for that all-important start 
help ofter you complete the progrom 


MILITARY 

SERVICE! 
If subject to MODERN LABORATORIES: If preferred, y« 
military serv- con get all your preparation in our new 
ice, the infor- 
mation we 
have for you finest of its kind. 
should prove 
doubly inter- 


esting. Mail! Here is YOUR big chance! 


coupon today 


Chicago training laboratories—one of the 








DeFOREST'S TRAINING, INC., Dept. RE-5-H 
2533 N. Ashland Ave., Chicago 14, Ill. 
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Model $-76 


89 countries, 33 governments use Hallicrafters 
equipment. These precision instruments are prized by experts, 
remembered by veterans, and prefer throughout the world 
by short-wave listeners who want a radio that is all radio. 


Model $X-62—W orld’s finest receiver for the all-wave listener. Outperforms any 
broadcast receiver on any frequency—continuous coverage from 540 kc to 109 Mc 
in six bands. Crystal calibration oscillator built in. Six position selectivity with crystal 
filter. Two stages r-f, three stages i-f amplification. 10-watt push-pull high fidelity 
output. Phonograph jack, | 4 tubes plus regulator and rectifier $289.50 


Model $X-71—Value-packed with features specifically asked for by the Hams. Extra 
sensitivity, selectivity, and stability; double super-heterodyne, pilus built-in, Narrow 

One r-f, two conversion, and three i-f stages. Range 538 kc to 35 Mc, 
46-55 Mc. Extra wide dials for Main and Bandspread Tuning. Sensitivity, Volume, BFO 
Pitch, Selectivity, and Crystal Phasing controls. AVC, BFO, Rec. Standby, ANIL Tone, 
and Phono-Rec. switches. Phonograph input jatk. 500, 3.2-ohm output. . $199.50 


Model $-76—The only double superhet with 50 kc second i-f and the only set now 
known with a giant sized 4-inch “S” meter. Another new Hallicrafters engineering 
triumph. One r-f, two conversion, and two i-f stages; temperature compensated, 
voltage regulated. Range 540-1580 kc, 1.72-32 Mc in four bands Seporate 
electrical bandspread, with calibrated dial. Sensitivity, Volume, BFO Pitch, Selec 
tivity and Tone Controls: AVC, Rec. Standby, BFO, ANIL switches. raph input 
jock. 3.2 of 500 ohm outputs 9 tubes plus voltage regulator and rectifier$169.50 
$-76. For 115 V. 50/60 cycle AC. 


Model $-408—New version of an old favorite. Temperature compensated 
oscillator; tuned r-f stage, two i-f stages for better selectivity. Covers 540 kc to 
43 Mc in four bands. Sensitivity, volume, three-position Tone, BFO Pitch, controls 
AVC, BFO, Rec. Standby, and Noise Limiter Switches. Built-in PM speaker. External 
power, remote control connections. 7 tubes plus rectifier $99.95 


Model $R-7 3—A small transceiver for the novice class or beginning amateur; can 
also be used later os exciter unit. Receives on 540 kc through 32 Mc, transmits on 
10, 11, 20, 40, of 80 meter bands. 10 watts input to final amp. Receiving section is 
substantially same as our S-388 Bandspread tuning, Speaker phones switch, BFO 
switch. Rec. /Standby switch; four tubes plus rectifier. Transmitting section uses elec 
tron coupled Xtal oscillator plus output tube of receiver. Voltage doubler rectifier to 
increase plate voltage. 5 tubes plus rectifier. 

SR-75 for 115 volts, 50,60 cycle AC. Shipped with coils, less crystals... $89.93 


Model $-388—Pulls in broadcast stations in weak signal 
oreas where ordinary sets fail. Also offers world-wide 
reception for the short-wave listener and the new ama 
teur. Covers Broadcast Band and three short-wave bands. 
540 ke to 32 Mc. Separate Fine Tuning control. BFO, Rec 

Standby. Speaker Phones switches. Built-in PM speaker 
Four tubes plus rectifier. For 115 V. AC or DC. $49.50 


Model $8-75 


$-72—One stage r-f, two stages i-f amplification. Built-in 
loop antenna for broadcast, plus 61” collapsible whip for 
short-wave. Band-spread tuning knob for separation of 
short-wave stations. Sensitivity control combined with code 
(BFO) switch, Jack for headphones. Brown leatherette 
cabinet, space inside for power cord and headphones 
8 tubes plus rectifier. Less batteries. For 115 V, AC of DC 
or batt 

Regular Model S-72. Broadcast Band 540-1600 ke, plus 
three short-wave bands. 1.5-30.5 Mc $ 


Manufacturers of Precision 
Radio & Television, Chicago 24, Illinois 


Visit Booth #576, Radio Parts Show, Stevens Hotel, Chicago, Illinois 
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superiority of performance 
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THE ANCHOR SecberrFanile 


Single-Stage Booster—for low signal 


in or near cities. Assures consistently 
good reception up 
© to 75 miles. 


THE ANCHOR “Grange? 


Two-Stage Booster—recomme 


rurol areas. Assures consistent 


war 
good reception for over 
() 100 miles 


Despite critical material shortages, Anchor not only is 
offering the same high quality standards so widely 
hailed by the TV set industry, itself, but it is stil! 

making as many boosters as a year ago. To 

meet the current unprecedtnted demand, however, 
Anchor would have to expand, ‘which is naturally not 
possible now! Therefore they have had to institute 

avery strict allocating system. No preference on deliveries 
to anyone has been or ever will be practiced. 


"atlas tena is needed to complete a perfect installation, Anchor's 


Ce onan re > 9 epaptaaaee first choice of 
x copied re herrea sell. So always buy the best—first! 


| ANCHOR rapio corr. 


2215 SOUTH §$T. LOUIS AVENUE ° CHICAGO 23, ILLINOIS 


See us at Booth 131 at the Radio Parts Show 





12 The Radio Month 


USE PHOTOFACT * A NEW WALKIE-TALKIE about half RADAR SCREEN to guard‘) 
ind gt d War ed ates against ne 


a completed 
nge is now I j i t : i 1 rding to a staten 


the world’s best Radio-TV an 


latest 


Signal Thomas K 
submil! 
e 2 tl t has comp! 
service data—it pays for ‘5 's° cme: — 
° ° t in metal cylinders nterceptor aircratt 
itself every working day »sia:wre twve. 1: haan the vod 
est tuning coil of its ty ver manu t adé self will 
factured. The ‘ is 
dime 


thick, 


in diameter and i 

but has a Q of over 100. 
TUBES FOR COLOR TV ! 

production at the rate of 100 per 

CA’s Tube Division, it w 

ported in March. The 

been going on for three or four n 

and the 

manufacturers for 

RCA sources said 


produc tior 


tubes were being shipped 
experimenta 
that the t 
and could not be mz 
present time. The ¢ 

' known that the Apr 
Try PHOTOFACT! pi +. tion sched for the new cha 
We'll send you , 2 ~ mt the electrostatic: ally focused bla 

white tubes would be postpone 

any Photofact Folder 
listed in the Photofaci 


Cumulative Index 


WE'LL PROVE YOU'LL SAVE TIME 
and EARN MORE WITH PHOTOFACT 


NOW —le: sell—at our expense Old walkie-talkie, left, and new model. 
how PHOTOFACT makes your I adio and TV stauio! 
work quicker, easier, t 


hand made 
duced at the 


also made 


mon 


THE UPPER ATMOSPHERE, 
the subject of much prodding a 
1 undergo mort prot 
Bureau of Standard 


object is to 


National 
whose Imp! 
radio communications 


range 


irn for your a mobile sending 
located directly 
more of Bananion Th ri mi -! iv nn of licted point where 
You'll Sterling, Virg 
15,000 successful Missouri, is bent 


earth. 


F< ider. U se it 
over 


an actual PHOTOFACT 


tween 


learn first wide, 


and 10%. 
and it weighs only 9 pou 


hand why 
service technicians use PHOTOFACT daily. You'll 


inches high inches 
7 bat- 
same By 
other 


learn that no other service gives you PHOTO- careful 


bending 


tery power supply is about the 
size, and the 
cluding carrying 


os spare parts, and handset, 
Know the ) 


: ° 25 pounds. The set has 16 
your FREE Folder now. Examine, 
, provides two- 
use, compare—learn why no modern service 


shop can afford to be without PHOTOFACT! over a range of about 5 miles on fre- 
quencies in the v.h.f. band. Provision 
is made for remote operation and unat- 
tended relay operation, using two sets, 
ing plan. Only $18.39 puts the to facilitate communication over hills tequirements in the National Produ 
entire profit-boesting Photofact | or other obstacles. tion Authority 
library in your shop now! of making certain 
Two NEW LABORATORIES, one are turned out 
NOTE: Our FREE Folder offer is limited to for applied research in electronics and ment operating. 
Attach coupon be- the other for student electrical engi- Distributors had 
neering activities, built at Stan- metals be allotted to parts 1 
ford University in Califor accord-  facturers in sufficient quantity t 
Experimenters ing to an announcement by ?P resident them to operate at 50% 
Wallace Sterling. The new w fac ilities will levels. OCR approved ‘of the ba 
represent an outlay of $250,000, and the icy, but said that actual 
student mea rereie s will | n the would have to be worked out i: 
requirements of «¢ 


adjoining the 
Steps are 


very 
FACT S completeness, accuracy, 
lowest cost 


uniformity, and 
PHOTOFACT is the only radio and 
TV service data prepared from laboratory 
analysis of the actual equipment. 
facts—get 


complete equipment, in- points, 

antennas, hope to get an 
path of radio waves through 
sphere. 


harness, accurate map 
weighs about 
and 


way voice communication 


tubes 


ELECTRONIC PARTS manufact 
will be allowed to make more part 
television and radio sets than are 


PAY AS YOU EARN! Ask being produced. The Office of Civ 


your distributor about this amaz- 
approved the prin 
that 
to keep existing equ 


parts en 


Service Technicians only requeste 


low to your letterhead and mention your will be scarce 
jobber's name. If you have no letterhead 
send coupon to your jobber above 
and others moy obtain the Photafact Folder 
by remitting amount shown below percents 
form 
HOWARD W. SAMS & CO., INC. 1 research 
2201 E. 46th St., Indianopolis 5, Ind. 


of a wing 
center. also being 


Send FREE Photofoct Cumulctive 
Send Full Easy-Pay Details 


Index 


lam a Service Technicicn 
Send FREE Folder for set model..... 


tam an Experimenter: Enclosed $ 


Send Folder for set model. ......++-- 


TV-$1.00. Record Changer or Comm. Receiver-]5c. AM /TM-50c 
Nome. . 


Address...... 


PPTTTTT Tet See Ter 


City. ..+.. 


eo--— SS 





The student laboratory is made | 
sible by a gift fron the Hewlett-Pz 
ard Company, electronics equipme 
manufacturing firm two 
Stanford graduates, 

and David Packard 

was made in apprecié 

ing these men received whi 
Stanford and for the 

had to carry on their 

in the old 
lett’s thesis 
later became the 
-ackard business. 


headed 


experiments 
ratory. Mr. Hew- 
was the oscillator which 
Hewlett- 


radio labc 


basis of the 


scarce meta 
low-grade ores. 
LATEST ELECTROSTATIC £: 
ture tube ope rates with a focu 
age from 350 down to 150 vol 
working off the rece “beers reg 
voltage supply. Engineers 
Rauland Corp. used an entirely 
proach to design the electron 

number for the 17- 
tangular tube is 17HP4. Fourte« 
20-inch rectangular models w 
be made. 


RADIO-ELECTRONICS for 


visional 











WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


If you have had any practical experience — Amateur, 
Army, Novy, radio repair, or experimenting. 


TELLS HOW — 


TELLS HOW— 


OUR AMAZINGLY EFFECTIVE JOB-FINDING 
SERVICE HELPS CIRE STUDENTS GET BETTER 
JOBS. HERE ARE JUST A FEW RECENT 


EMPLOYERS MAKE JOB OFFERS 
LIKE THESE TO OUR GRADUATES 
EVERY MONTH! 


Telegram 
Station. Pennsylvania 


EXAMPLES OF JOB-FINDING RESULTS: 
GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS 


hiet £ eer's Letter, August 12 
Abs r] 2 way Patrol We have 


1 grand 

er y neir ication 
atisfactory service 
your school? 
Letter, August 
service company 


jas T 24, 19 
Box 2 
SERVICE JOB 

t Wright-Patt that come to our office 
r Elect F : R ¥ man filled each of 


r Powe 4s 


an Please let 
GETS CIVIL 
+ Apr 
ng 
mis. 4516 
GETS JOB WITH CAA 
§ e r So offers 5 


f » Ave 





HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR COACHING 
AT HOME IN SPARE TIME: 
Name ond Address 

Lee Worthy, 


>] 


License Lessons 


..2nd Phone 16 


Clifford E. Voot, 
g F Ist Phone 20 
Francis X. Foerch, 
3 Be Pl. Beras ... 1st Phone 38 
S Sgt. Ben H. Devis, 

n Roosevs Wicissaa04 wee 


Phone 28 


Albert Sehecll, 
CLEVELAND INSTITUTE OF 
Desk RE-29, 4900 Euclid Bidg., Cleveland 3, Ohio 
(Approved for Veteran Training Under ''Gi Bill of Rights'') 


.2nd Phone 23 


RADIO ELECTRONICS 
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August 9. 1950 
Hav 

operator to start immediately 

1950 


ivision. Starting pay $200, $250 af 
wil 


0 
Ohio 

1. The pay will be good, also good surro 
us 


from Chief Engineer, Br 
€ job opening for one transmitter 
contact me at once 
from Dir. Radio Div. State 
two vacancies in our radio Co! 
six mec 
you recommend graduates of 
from radio-television sales and 
We are in need of a good tele 
roundings 


hear from you 


These are just a few of the examples of the job offers 


periodically. Some licensed radio- 


these jobs; it might have been you! 


Ours is the only 
home study course 
which supplies FCC- 
type examinations 
with all lessons and 
final tests. 








Cleveland Institute of Radio Electronics 
esk RE-29—4900 Euclid Bidg., 
Cleveland 3, i 

Address to Desk t oavoid delay 


ess 


City e e 
Paste on penny J 


= 








The Radio Month 








MERIT 
for TV in’5l 


Merit is meeting the rapidly rising 
demond for TV replacements with a | 
TV line as complete as current and 
advance information will permit 


TRY MERIT FIRST FOR 
TV CONVERSION OR 
REPLACEMENT! 


HV06 — Universal Ferrite 


core “FLYBACK” permits wid 


est coverage 


MDF70 70 


high efficiency 


Ferrite yoke for tubes up to I? 


MAWC-I— Width linearity con- 

trol with AGC winding (Auto- 
‘i . 

matic Gain Control). rocus 

cols 


Write today for: 
) MERIT TV REPL GUIDE AND CATALOG 
Dec. 1750 


of al 


ssue. Up-to-date listing 


replacements 

MERIT 1951 CATALOG No. 5111 
Show specs. on 
Ra 


omplete line of TV 
>, Amateur and Industrial 


Transformers 


iow 
DIO PARTS SHOW, 
See Us at te Moen 689 





Be wil — 
’ & 


y 


TAPE-MARKED ~ : 
To wee YOU! | 
Handy tape mork- 
ing on every Merit 
Transformer show? 
permonent hook. 
vp dota for quick 
reference ORIGI- 
NATED BY MERIT. 


MERIT 


TRANSFORMER CORP. 





SO aol © 


HIGH-SPEED FACSIMILE equipment 
just perfected by the Western Union 
Telegraph Company will precess mes- 
sage material ten times as fast as pres- 
ent apparatus. 

The scanning rate is about 427 square 
inches per minute, or the equivalent of 
some 3,000 words of newspaper text. 

Material to be transmitted is put into 
a transparent cylinder. When the end 
gate of the cylinder is closed, the ma- 
chine starts automatically, the centri- 
fuga! force keeping the copy against the 
cylinder wall. The drum speed is 1,800 
r.p.m. as against 180 revolutions in 
older equipment. A pin point of light is 
focused along a track paralleling the 
spinning cylinder, and a photocell re- 
acts to the light and dark portions of 
the page. The scanning is 120 lines to 
the inch. 

At the receiver, the signals are fed 
through a moving stylus to an electro- 


i sensitive recording paper (Teledeltos) 


developed especially for this machine. 
Instantly & permanent reproduction of 
the material transmitted appears ready 
for use. The paper feeds automatically 
from a 9%-inch wide roll, and signal 
from the transmitter causes a knife to 
eut the facsimile copy from the roll at 
the end of the message. No processing 
of any kind, either before or afters 
transmission is needed. 

The equipment uses a bandwidth of 


81 ke and a carrier of 25 kc. The car- 


rier is modulated up to 15.5 
scanner and both sidebands are used, so 


that the full spectrum is 9.5 to 40.5 ke. 


ELECTRIC RAZORS, «arage-door 
openers, diathermy machines, and other 
such devices should be controlled or 
shut down, if necessary, to keep them 
from aiding enemy bombers in finding 
their target. This point was brought 
out by the Defense Department in ask- 
ing Congress to give the President 


ke by the 


By 
aie 2 ee, ; peck tia 


New high-speed facsimile equipment. The transmitter is at right, receiver at left. 


greater control over the air 
Present law gives the Preside 
thority over broadcasting, but t} 
fense Department is seeking t 
the laws more specific, especially 
concerning periods of emergency 


ADVERTISING BY RADIO in 

cars and buses was banned some ‘ 
ago by the City of Minneapolis. A 
temporary injunction to stop the bar 
was sought by Broadcast Services, I: 
but the city filed a demurrer « 

that there was no cause for lega 
because it had a right to stop t 

and advertising. A county court 
overruled the demurrer and 

must now prove that the ban wv 
unreasonable. 


FCC PROPOSALS for vast ex; 

of television service through op« 
channels for 2,000 additional te 
stations were announced Mar 
Three-quarters of the new stat 
would be in the u.h.f. region, thoug! 
500 v.h.f. stations were planned a 
well. These would be allocated on 1 
v.h.f. and 65 or 70 u.h.f. channe 
creased power for existing statior 
pecially in the v.hf., was pr 

Co-channel v.h.f. stations w 
minimum separation of 180 miles (al 
the same as at present) by requ 
use of offset carrier operation. 

The FCC stated that it 
consider lifting the freeze immed 
on new v.h.f. station constru 
Alaska, Hawaii, Puerto Rico ar 
Virgin Islands, where operation « 
cause interference to existing s¢ 

Roughly 10% of the allocatior 
reserved for educational televis 

Broadcast networks and _ tele 
manufacturers joined in hailing 
announcement as a preliminary 
early end of the television freeze 

—end— 


RADIO-ELECTRONICS 


intended 


fer 





Merchandising and Promotion 
Littelfuse, Inc. has developed a 

compact transparent plastic package for 
holding its TV “Snap-On” fuse holders. 


new 


The box, which holds 10 fuses, has many 
other uses once the fuses have been sold 


General Electric has issued a new TV 
Replacement Parts Catalog to distri- 
butors, which lists the parts for G-E 
produced from 1945 to December 
1, 1950. The 144-page, loose-leaf cata- 
log includes a reference which 
possible to determine all the 
information about any part 


sets 


cross 


makes it 


Inc., Buchanan, Mich 
launched a promotional campaign on its 
phono-cartridge, using advertisements 
and selling aids. The company has also 


Electro-Voice, 


complete replacement chart 
which gives comprehensive data on 
phono-cartridge replacements, including 
the products of other manufacturers 
The chart is available free from Elec- 
tro-Voice distributors, or directly from 
the company. 


issued a 


Phileo Corp. has issued a new phono 
graph needle display merchandiser to 
help service technicians and dealers sell 
its needles. It is available from the 
company’s distributors. 


MAY, 1951 


Radio Bu 


Simpson Electric Co. released its new 
l6-page bulletin illustrating all the 
Simpson test instruments. This bulletin, 
No. 51, includes a complete listing of the 
company’s test equipment, 


Servicing Business 


Sylvania Electric Products, Inc. is spon- 
soring a number of meetings for radio 
and TV service technicians, 
tion with authorized distributors. The 
first meeting held in Baltimore 
where more than 300 attended a two- 
hour talk by Clarence L. 
ice engineer for Sylvania’s 
and Picture Divisions. 


in coopera- 
Was 


Simpson, serv- 
tadio Tube 


RCA Service Co. was commended by 
Albert M. Haas, president of the Phila- 
delphia Contractors Association, for its 
efforts in making available to TV serv- 
ce technicians, up-to-date information 
on changes and improvements in re- 
ceiver engineering. Mr. Haas spoke at 
the conclusion of the RCA Service Co. 
training course, sponsored by the Ray- 
mond Rosen Co., RCA Victor’s Phila- 
delphia distributor. 

E. C. Cahill, president of the RCA 
Service Co., said that the TV servicing 
industry could see its way through the 
problems facing it today by pooling its 
ingenuity. As his company’s contribu- 
tion to such a pool, Mr. Cahill made 
available to the industry a comprehen- 
sive conservation program. 


The American Distributing Co., Balti- 
more subsidiary of the American Tele- 
vision Co., has inaugurated a promotion 
plan to sell TV conversions on a wide 
scale. The initial meeting was attended 
by 95° of all TV service dealers in 
Baltimore 


Production and Sales 


Phileo Corp. has 
nation-wide program of factory-super- 


announced a new 
vised service assuring Philco customers 
f good service. The plan keeps the re- 
sponsibility for service with the dealers 
and service technicians. More field serv- 
ice engineers have been added to assure 
Addi- 


is also 


each area. 
| data 


closer supervision of 
tional servicing 


being supplied. 


technica 


The 


home 


RTMA reported that 18 of all 
radios and 10° of all TV 
produced in 1950 contained FM recep- 
facilities. An estimated 1,471,900 
radios with FM circuits were made dur- 
ing 1950, as compared with 1,000,000 
in 1949. 


sets 


tion 


Parts Situation 


The National Better Business Bureau 
reported that its 13-city survey among 
dealers, distributors and service tech- 
nicians indicated that the scarcity of 
parts had increased considerably during 
the past six months. Estimates range 
from 0 to over 200%. A joint committee 
of the Better Business Bureau and 
RTMA is working on a series of recom- 
mendations to alleviate this condition. 


siness— 


The Electronic 
Equipment 
announcement that the 


Association of 
Manufacturers 
NPA 
lished a _ priority te f 
materiais for maintenar 
parts as a “tremendous 

TV industry. The order 
lowed the sugyestior 
mobilization committ 
a committee of 
Club, Eastern G 


The RTMA urged the 
ber-companies t 
try-wide program 

G 
meeting of 
the conservation 


The International Resistance Company 
announced a plan to support distrib 
tors who go into manufacturing 
sembling of equipment for defense 
production contracts. IRC w 

them manufacturer’s prices and 
neering assistance on al] its 
whenever needed. 


Jensen Mfg. Co. is under way on a dr 
to salvage Alnico V, the permanen 
magnet material from discarded loud 
speakers, in an effort to maintain a ) 
ply of speakers for the 
dustry. Service technicians and 
are urged to turn di 
operating distributors 

tion for such distribute 


determined by the jobt 


replacement i 


bution. Display and n 


beir g used to bac} ip 


New Plants and Expansions 
Sylvania Electric 
chased a new factory at 


Products 
which will be used for 
electronic tubes a 

tional defense. Cor 
million-dollar 100,000 


tory will be started tt 


The Centralab divi 
has established an add 
turing plant in a six 
Milwaukee, Wis. The 
of additional space w 
tralab to make a new 
have 


devices which 


peacetime applicatior 


Jensen Industries, Inc. rece 
an interest in Orradio Indu 
lika, Ala. The n 

Jensen to 
products 


broader 


Hallicrafters Co. | 
$225,000 a building in Chi 
had been occupyir rh on 


January 1, 1950 

Insuline Corp. of America has ¢ 

a third factory in Long Island ¢ , 
N. Y. It provides 50,000 square feet of 
floor space and will be 
$100,000 worth of new 


equipped 


machines 
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Annual Financial Reports 
1950 1949 

Products, Inc. 

Electric, 


Allied Electric 
(Parent Company Sheldon 
6 mos. to 12/31/50) 

$552,634 
$6,502,451 
Clarostat Mfg. 


$407 


warnings 
Sales 
Earnings 908 

$ 40 

awe ‘Dubilier 
(December, 1950, Quarter) 

Earning $333,709 not given 
Sales $8,049,393 not given 
Gabriel Co 
Ward Products) 
$325,674 


(Parent Company 
Earnings $824,271 


Model 60X Crystal 
$10.85 List 


A new Turner unit for hand, desk or stand use. 


Radio Business 


Sales $12,670,250 $9,751,412 


Ge meral Electric 

$1,960,42 

America 

>», 144,: 

393,450 $397,259, 
Tung-Sol Lamp Works, Inc. 

Earnings $3,058,151 


Radio Corp. of 
$46,249. 865 $25 


S586, 


SR67 


$29,425,022 $15,531 
Dividends 

General Electric 
an increase over the 
terly dividend. 

Allied Electric Products (; 
pany Sheldon Electric) dec 
terly dividend of 20¢ 


voted a 75¢ divide 
previous 60¢ quar- 
arent com- 
: : 

lared a quar- 
on common stock 


Designed especially to 


meet all competition where good quality speech reproduction is required 


and low cost is important. 
and sound systems .. . 


case finished in baked on beige wrinkle enamel. 


“COMPETITOR” 


an ideal microphone for home recorders. 


A natural for hams, economical public address 


Attractive 
Compare the Turner 


with any microphone in its class and you'll agree that 


dollar for dollar it's a terrific microphone value. 


Model 60X Crystal. Response: 
volt/dyne/sq. cm. 
stand adaptor 


Model S60X Crystal 


70 to 
Moisture sealed crystal 


With on-off slide switch 


Level: 52 db 


with 6 ft 


7000 c.p.s 


below 1 
cable and 
$10.85 List 
$12.85 List 


Complete 


Write for Complete Details. 


tue TURNER company 





Visit TURNER at The 
Parts Show, Stevens Hotel 
May 21, 22, 23, Booth 577 
and rooms 519A - 520A 


In Canada: 








a 





. Auriema, inc., 89 Broad Street, 


933 17th Street 


N. E.. Cedar Rapids, lowa 


Canadian Marconi Company, Toronto, Ontario and Branches 


New York 4, N.Y. 


boned BY TURNER 


Crystals licensed under potents of the Brush Development Company 


nd 111 r 


RCA 


preferred sto¢ 
announced an 8&7 
red stock, 
Electric Co. ha 


Sprague 
t dend of 50¢ 


Business Briefs 


RCA released the de 
nt of its three- 
be to manufacturers 
ental work in color 
- etka Television, Inc., 
ed the right 
in Sightmaster’ 
ay tubes for 
J. Rowland, chief « 
ineer of Workshop 
a patent for 
rated in the 
TV antenna. 
7 Boland & Soyee and Ne 
Trought, industrial designer, 
der the name of Trought, 
Boyce, Newark, N. J 
Clarostat Manufacturing Co 


that jobber sales had 


1a50 


color. 


Associates 
de velopme 


company’s 


Boland & 


RE \ announced that 
ing with full-scale productior 
theater TV syste 
Central Transformer Co 
formed in Chicago 
1 of Morton R. Whit 
1 Lloyd 


Instantaneous 


G. Shore 


A Institutes annour 
TV Course for workin 
ove to combat he 
age of trained r\ 
ans. 
. The Workshop Associ: ates ant 
a 6 increase in sales 
compared to the previous year 
The RTMA FM Policy Comn 
met in Washington, D. C., with tl 
Committee of the National Assi 
of Broadcasters to 
facing FM manufacturers and 
casters. 
. Burgess Battery Co. received : 
t merit for 1950 from tl 
York Hall of Science, 
of artificial 
and its 
naustry <¢ f 


discuss pro 


ficate of 
for its pi 
electrolytic mar 
founding 


1 


reserve type cel 


dioxides 


Show Section 
The 1951 Parts 
ence and Show will be 
stevens in 


tributor 


Distributors ( 
held at the 
Chicago May 21 to 2 
registrations have alre: 
record. About 175 
have either reserved 
Exhibition Hall or display 
hotel. As innovated 

in the Exhibi 

area will be 
and manufacturer 


an all-time 
facturers 


In tne 


jucational program of t} 

include a 

It will feature an | 

monstration of visual sel 

“three flying horsemen of 

Dornoff, Les Falk, and Al 
waukee sales executives. 

Helen Staniland Quam, of Quar 


RADIO-ELECTRONICS 


complete ( 


sale 


Herr, 





i7 


NEW ELECTROSTATIC 
RECTANGULAR 20FP4 


& 


ANOTHER 
HYTRON FIRST 


FOR YOU 











To its logically designed original s/udio 
matched rectangular, Hytron now adds new 
advantages: the cobalt-and-copper savir 


of electrostatic focus 


‘he original Hytron electrostatic type 

20FP4 eliminates the magnetic focus unit 
Uses a single-field ion-trap magnet. Yet the 
20FP4 gives you unsurpassed, clear, sharp 
pictures . . . despite economies in associated 
components enforced by defense needs 

Seeing is believing. Watch for this newest Hytron first from the world’s most modern 


picture-tube plant. You'll be seeing it, buying it soon. You'll marvel at its sharp pictures, 
even at lower line voltages. 


Again you'll say it pays to stay out front in picture tubes. It pays to insist on Hytron’s 
original studio-matched rectangulars .. . choice of 9 out of 10 leading TV set makers 


HMYTRON REFERENCE GUIDE 


Miiria lat 


ELECTRON TUBES 


MAY, 1951 
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Radio Business 


NEW ASTATIC CARTRIDGE © 
REPLACES ADMIRAL 78 RPM 
SNAP-IN CARTRIDGE 


(Admiral 
Part No. 
Al1372) 


Nichols, chairman of the 
Display Committee, annx 
“Aisle of 
double 
Nearly 200 names, a 
Who of the rep 
will be 


Trade 


year’s Trade Nam 
nearly the size of la 
display 


Who's 


exhibited 


List of Exhibitors in 
1951 PARTS DISTRIBUTORS 
CONFERENCE & SHOW 
EXHIBITION 
HALL BOOTH 
NUMBER 
ASSIGNED 
411 
322 


120 


THE 


DISPLAY 
ROOM 
NUMBER 
ASSIGNEI 





COMPANY 
Aerovox Corporation 
Alliance Manufacturing Co 
Alpha Wire Corporation 
Altee Lansing Corp 302 
American Microphone Co 671 
American Phenolic Corp. 207 
American Radio Hardware Co. 125 
American TV & Radio Co 419 
Amperite Co. 311 
Anchor Radio Corp. 

Approved Electronic Instru- 
ment Co 

Astatic Corp 

Atlas Scund Corp 

Audak Company 

Audio Devices 





Barker & Williamson, Inc. 
Belden Manufacturing Co. 
Bell Sound Systems 

David Bogen Co., Ine 
British Industries Corp. 
Brush Development Co. 
Burgess Battery Co. 
Bussman Manufacturing Co. 


Special Astatic Model \° 
402-M Ceramic Cartridge 
is Designed for Simple 
Plug-in Installation 


[INSTALLING Astatic’s special new 
402-M Ceramic Cartridge in the Admiral Arms 
for which it was designed is a simple matter 


Camburn, Inc. 

Centralab Division 

Channel Master Corp. 

Chicago Transformer Division 

Clarostat Mfg. Company 

Clear Beam Antennas 

Columbia Wire & Supply Co. 

Consolidated Wire & Assoc. 
Companies 

Copperweld Steel Co. 

Cornish Wire 

Crest Transformer Corp. 


Drake Electric Works 
Allen B. Du Mont Laboratories 
Duotone Company 


Inc. 

Electronic Instrument Co. 

Electronic Measurements 
Corp. 

Electro Products Laboratories 

Electronic Publishing Co. 

Electro-Voice, Inc. 

Electrovox Co., Inc 

Erie Resistor Corp. 

Espey M.nufacturing Co 


Federal Tel. & Radio 


Freed Transformer Co 


Eicor, 


of inserting the three-prong terminals in the 
three snap-in receptacles found in these arms. 
Snap-in action holds the 402-M securely in 
place and nothing else need be done. 

Top-notch performance is assured. Output of 


Gee-Lar Manufacturing Co. 

General Cement Manufactur- 
ing Co. 

General Electric Co. 

General Industries 

Grayhill 

Guardian Electric Co. 


the 402-M has been increased above that of 
similar cartridges. Light weight and minimum 
needle pressure are additional advantages. 
Astatic type ""G” replaceable needle with 3-mil 


Halldorson Company 

Hallicrafters Co. 

Hammarlund Mfe. Co. 

Hickock Electrical Instr. Co. 

Hi-Lo TV Antenna Corp. 

Hytron Radio & Electronics 
Corp 


precious metal tip is employed. 
SPECIFICATIONS 


Output Voltage 1000 | Frequency 
e.p.s. 0.5 Meg Load | Range c.p+ 








Needle 
Type 


Minimum 
rice 
me Needle Pressure 


Approx. Net 
Wt. in Grams 


Model List P Code 
No. | Illinois Condenser Co. 
Illinois Transformer Co. 
Indiana Steel Products Co. 
Insuline Corp. of America 
International Resistance Co. 
Industrial Precision Prods. 





$0 to 10,000 G-78 8 


osmium tip 


$6.90 12 q1 } ASWZN 


*Audio-tone Test Record 


402-M 














Write for new Astatic Form 
No. 51, Complete Reference 
Chart on Astatic Cartridges 
which are Replacements for 
various Admiral Phono- 
graphs and Phonograph 
Combinations. 


CONNEAUT, OHIO 


IN CANADA CANADIAN ASTATIC LTD. TORONTO, ONTARIO 


's sMelic 
ORPORATION 





Jackson Electrical Instru- 
ment Co. . eee 

James Vibrapowr Co. 

J-B-T Instruments 

Jensen Industries 

Jensen Manufacturing Co. 

Jersey Specialty Co. * 

J. F. D. Manufacturing Co. 

E. F. Johnson Co. 


421 
208 
410 
316 
402 

25 
313 
133 


534 


RADIO-ELECTRONICS 





Radio Business 


Kester Solder Co 


LaPointe-Plascomold Corp. 
Lenz Electric Mfg. Ce 
Littelfuse, Inc 

Lowell Metal Products Corp 
P. R. Mallory & Co 

Markel Electric Products 
Merit Transformer Corp 
James Mi'lon Mfg. Co 

M A. Miller Mfg. Co 
hiedern-Aire Mfg. Co 
National Company 

National Union Radio Cor; 
Newcomb Audio Products Co 
Oak Ridge Products 
Ohmite Manufact: ring Co 
Oxford Electric Corp 


Park Metalware Co 
Par-Metal Products ¢ 
Peerles: Products Indus ries 
Penn Boiler & Burner Mig 
Corp 
Pentron Corp 
P rmoflux Corp 
P.orme, Ine. 
Vhilmore Mfg. Company 
Phoenix Electron es 
Pickering & Company 
Precision Apparatus Co 
Premax Products Division 
Presto Recording Corp 
Pyramid Electric Co 
Quam-Nichols Company 
Racon Electric Co. 533A 
Radel co Mfg. Company 2 
Radiart Corp. 528A-530A4 
Radio Apparatus Corp 612A 
Radio Corporation of America 209 5O4A-505A 
Radio Craftsmen, Inc. 403 
RADIO-ELECTRONICS 603 
Radio Merchandise Sales 3 
Radio Receptor Co. 203 
Rauland-Borg Corp. 314 
The Rauland Corp. 310 
Raytheon Mfg. Co. 591 
Recoton Corp. 215 
Reeves Soundcraft Corp 
Regency Division 
Re. -O-Kut Company 
John F. Rider Publisher, Ine 
Howard W. Sams & Co. 
Songamo Electric Co 22 556A 
Walter L. Schott Co. 
Siedon Electric Co 630A-631A 
Shore Brothers, Inc 
Smpson Electric Co 5 537A 
Mark Smpson Mfg. (« 7 600-6034 
H rman H. Smith, Ine 
Snyder Manufacturing Co. 
ta Electric Co. 
S -ic In ustries 
ling Pro ucts Co. 
Sp agu’ Prodicts Co 
Sq tare Root Manufac!uring 
Co 4 654A-655A 
Standard Coil Product 
Standard Transformer Corp 500-5014 
Switeheraft, Ine 
Sylvania Electric Products 560A-561A 
Talk-A-Phone Co 2 610A-611A 
Tech-Master Products Cc 549 
Technical App'iance Corp 
Tele-Matic Industries 
Tel-O-Tube Sales Corp. 
Telrex, Inc 
Thordarson-Mcissner Division 
Triad Transformer Mfg. Co H 601-602 
Tricraft Products 
Trimm, Inc. 
Triplett Electrical Instr. Co. § 532A 
Tung-Sel Lamp Works, Inc. 516 
Turner Company §77 5I19A-520A 


S« 


United Catalog Publishers 628-629 
United Transformer Co. 

University Loudspeakers 539A 
Vaco Products Co. 

Vir -Best Electronics, Inc. 

V-M Corporation 


Waldom E'ectronics, Inc 

Ward Leonard Electric Co. 

Viard Products Corp 

Ws tster Chicago Corp. 

Weller E'ectric Corp. 

We ton Electrical Instr. Co. 613-614 

Workshop Associates, Inc. 2 509 
—end— 
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We CHALLENGE the performance 
of any 12” speaker with a 


ROYAL EIGHT” 


SAYS PERMOFLUX'S MR. HY-FY 


Hi-Fi Fans the country over 

have accepted this challenge—have 

asked their “soundman” for a demonstration—then, 
have installed a Permoflux Royal Eight” in their 
own audio equipment. Now they possess a magnifi- 
cent speaker at a reasonable price which repro- 
duces sound with superior sensitivity and fidelity as 
well as tonal qualities which YOU too will want to 
add to perfect the excellence of your own equipment. 


Send for beautifully illustrated catalog No. J201 to 
address listed below for further information in- 
cluding a full page devoted to correct baffling of 
Royal Eight” and other size speakers. 


] Check These Exclusive Features 
° 
° gyn ett Permoflux’s exclusive slotted, treated cone 
4C gives the following results which makes 
their speaker comparable to any 12” speaker 
@ Soft-suspended cone and extra-large spider 
provide extended low frequency response 
@ Deeper, curvilinear cone greatly exter 
high-frequency response 
e@ High permeance yoke increases output 
@ 8 ohm—10 watt voice c 


e Big speaker performance in a small frame 
allows smaller more economical baffle 


Here’s BIG SPEAKER performance—clean, 
brilliant, musical reproduction but at a sen 
sible price level. Your’ customers will af 
prove and buy. Order one for test today 
your money refunded if you do not agree 
that it is truly outstanding in performance. 


Inquire about Permofiux's Complete 
Royal Blue Line 6" to 15" Speakers 


tl th 684 at the RADIO PARTS SH 











a i Sy PERMOFLUX CORPORATION 
4910 W. Grand Ave., Chicago 39, Ill. 
\ (CD Please send__ Permoflux Royal Eight” 
g (8T-8-1) 
“SOUND IN DESIGN’ (CD Check [) Money order enclosed 

| Nome of Favorite Distributor . 

l Your Nome 

I Address 


Zone Stote 
——— 


Loy i a 


PD ilittc rs omyty 








I: DOESN'T take long to wrap a wire around a terminal 
and snip off the end. But hundreds of millions of such con 
nections are being made each year to keep up with America’s 


Bell Telephone Company craftsman . 
growing demand for telephone service. 


wraps a wire to ¢ omplete a connection, 

Wire is inserted into the nozzle and Now this job is done much more efficiently with a new wire 

a rotating spindle whips it around wrapping tool invented at Bell Telephone Laboratories. This 

terminals. “oun” whirls wire tightly around terminals before solder is 
applied. The connection is better and there is no excess 
wire to be clipped off — perhaps to drop among a maze of 
connections and cause trouble later. 


The new tool is being developed in different forms for 
specialized uses. The hand-operated wrapper in the illustration 
is for the telephone man’s tool kit. Power-driven wrappers 
developed by Western Electric, manufacturing unit of the Bell 
System, are speeding the production of telephone equipment 
The gun’s small nozzle reaches where fingers couldn't — a big 
advantage these days when efforts are being made to produc 
telephone system parts smaller as well as better. 

Close-up of connection made with new Bell Telephone Laboratories scientists devise many special 
tools that help your telephone system to keep pace with servic 
demands economically — keeping your telephone service one 
of today’s best bargains. 


tool—neat, tight windings. 


WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE BIG IN VALUE AND LOW IN COST 


BELL TELEPHONE LABORATORIES (Be 
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DONT LET HUM PITCH OO 


GLACK 


INSIST ON 
Shoddion “Titagenic’ Picture Tides 
wee BLACK IS BLACK - 


VSS USS WLU LS ane ca 
AAR TE MATBRAL 
TERETE SHADING F 


This FULL RANGE of picture tones seen only on Sheldon “Telegenic” Picture Tubes, 
makes possible MAXIMUM CONTRAST with CLARITY . . . with NO EYE STRAIN and 
NO GLARE ... whether on a Velour Black or clear face screen . . . whether viewed in day- 
light or under artificial light. 


Superior picture quality is the reason why Sheldon Picture Tube production has been 
stepped up to 5,000 daily! This production increase is made possible by another recent instal- 
lation of the most modern in-line exhaust unit in the industry. 

WRITE FOR VISUAL PROOF 


SHELDON ELECTRIC co. OF SHELDON’S SUPERIOR PICTURE QUALITY! 


A Division of ALLIED ELECTRIC PRODUCTS INC. MAIL COUPON TODAY 
68-98 Coit Street, Irvington i oS Titi iiid 


Sheldon Electric Co., 68 Coit St., Irvington 11,N. J. B 





Branch Offices & Warehouses: 
CHICAGO 7, ILL., 426 S. Clinton St. + LOS ANGELES 26, CAL., 1755 Glendale Blvd Send [) Proof of Picture Quality 
“Characteristics and Dimensions” Wall Chart 
Manufacture rs of ‘Television Mis-Information 
SHELDON TELEVISION PICTURE TUBES lon Burns—How to Prevent Them” Brochure 
CATHODE RAY TUBES © FLUORESCENT (They're free — but PLEASE PRINT) 
WATURAL IMAGE . LAMP STARTERS AND LAMPHOLDERS 
SHELDON REFLECTOR & INFRARED ee - ina 
LAMPS © PHOTOFLOOD & PHOTOSPOT 
LAMPS © TAPMASTER EXTENSION CORD 
SETS & CUBE TAPS © SPRING-ACTION Street — 


P . 
? Tube LUGS + RECTIFIER BULBS City oe State 


aeeeeeeeaned 


VISIT BOOTH NO. 201, PARTS DISTRIBUTOR SHOW, STEVENS HOTEL, CHICAGO, MAY 21-23. 


19) 81—ALLieo ELECTRIC PRODUCTS INC 


Company____ —_- 
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Fiows EE" 


and INSTRUMENTS 


320K SIG. GEN. KIT $19.95 
Wired $29.95 


| Mew 950K COND.-RES. COMP. 
IDGE KIT $19.95 Wired $29.95 


Mew \040K BATTERY “LIM. 
KIT $25.95 Wirec $34.95 


511K VOM KIT $14.95 
Wired $17.95 


145K SIG. TRACER KIT £19.95 
Wired $28.95 


ot 
HY PROBE 
(Wired only) $6.95 


RF 
PROBE KIT $3.75 
Wired $5.95 


C5 SMC 
CRYSTAL 


Mew 315K DELUXE SIG. GEN. 
MT $39.95 Wired $59.95 





Horry R. Ashley, President of EICO, inspecting the use of 
the EICO Model 425 Oscilloscope and Model 221 Vacuum 
Tube Voltmeter at one of the important alignment positions 
on the Emerson television production line, New York plant 





For Laboratory Precision at Lowest 
Cost—the Leaders Look to EICO! 


OR electronics test equipment, there's no tougher proving ground 

than the factories where TV sets are made. There's where the pace 

is fastest, precision requirements the highest, costs the tightest—and 
day-after-day dependability an absolute must 


In both the giant New York and New Jersey television plants of the 
Emerson Radio & Phonograph Corporation at the many critical 
constant-duty testing positioris along the production line—EICO instru- 
ments stand guard. For Emerson has found that for speed, accuracy and 
trustworthiness, at lowest cost, EICO instruments always deliver the 
fullest measure of value. 


From coast to coast, in one leading TV factory after another, this is 
the experience—this is the proof of EICO superiority—that is repeated 
again and again. The top-flight TV set makers have discovered—and 
over 50,000 servicemen have learned—that for ¢he industry's greatest 
instrument values, at the industry's lowest cost's—it’s EICO! 


Be sure you look at the EJCO line before you buy any higher-priced 
equipment! Each EICO product is jam-packed with unbelievable value. 
YOU be the judge—compare EICO at your local jobber today—and 
SAVE! Write NOW for free newest Catalog 5-C. 


FOLLOW THE LEADERS .. INSIST ON EICO! 





Mew 221K VIVM KIT $25.95 


Wired $49.95 


Mew 425K 5” SCOPE KIT $44.95 
Wired $79.95 








360K SWEEP GEN. KIT $34.95 
Wired $49.95 


TUBE TESTER KIT $34.95 
Wired $49.95 





iin AIO: Siete HD PAN 


ELECTRONIC INSTRUMENT CO., Inc. 
276 NEWPORT STREET, BROOKLYN 12, NEW YORK 


Prices: 5% higher on West Coast. Due to unsettled conditions, prices and specifications are subject to change without notice. 


© 1950, Electronic instrument Co., Inc. 
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Editorial 2a 


eeded Electronic Inventions 


« «+ Much remains to be invented in electronics 


a ___By HUGO GERNSBACK 





LECTRONICS is still comparatively young. We 

stand at the mere beginning of the art and our 

so-called vast accomplishments of the past will 

be trifling compared to what we will achieve 
during the next few decades. There will never be an 
end to invention and progress, as long as our present 
civilization continues. What seems fantastic in one 
age becomes commonplace to the next. 

At present there are many gaps to be bridged by 
new developments and there is hardly any field of 
endeavor in which electronics cannot improve exist- 
ing deficiencies. Here are a few random thoughts 
among the thousands of possibilities for needed im- 
provements: 

Double-Check Circuits. Early last March a Constel- 
lation plane with 22 passengers and crewmen en- 
route from Venezuela circled New York’s Idlewild 
Airport for 38 minutes before making a safe landing. 
During this time of extreme tension for all on board, 
the crew tried to determine whether the big ship's 
nose wheel had locked into place. The plane’s indicator 
lights showed that the wheel gear was down but not 
locked. A crash landing was prepared for, but the 
landing proved uneventful because the wheel gear was 
locked. Here again is the old story of something gone 
wrong either with the circuit or with a mechanical 
part of it. 

When life and property are dependent upon circuits, 
as they often are, circuits ought to be completely trust- 
worthy. For this reason, on important circuits of this 
type, the operator should never have to depend on a 
single circuit. For want of a better name, we should 
have double-checked circuits or duplicated circuits, or 
some type of electronic safety circuits, duplicated or 
even triplicated so that misfunctions of this type 
could not occur as they now often do. This is espe- 
cially important where the operator cannot see what 
is happening with vital parts. 

Multiple-View Aircraft Television. Here, the thought 
of a modified television arrangement comes to mind, 
so that the airplane’s pilot can make sure by look- 
ing that everything is in order before going ahead 
with the next step, such as, in the above case, landing. 

In airplanes where weight is a very important con- 
sideration it will be difficult to use television in its 
present state. When television has been simplified, 
such a scheme will be feasible, though this may be 
many vears in the future. 

Remotely controlled instruments in atomie plants 
today are monitored by television because weight of 
equipment and cost is of no great importance when 
so many lives are at stake. 

The problem applying to aircraft is eventually sol- 
uble by electronics alone, at not too great a cost and 
embodying reasonable weights. 

Airplane Collisions. The more planes we operate, the 
more the chances of mid-air collisions increase. Aerial 
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collisions are by no means a rarit 
happen right along at great cost 

It is physically impossible for a 
taneously in six directions: up, d 
and south. The busy pilot has al 
one direction, perhaps two at times, 

In the not too distant futur 
equipped with television cameras 
that screen images from a number 
be in front of the pilot at all t 
weight and cost of the equipment make 
workable at present. 

It should be possible in the meanwhile, however, t« 
use a six-way modified—or sweep—radar installatior 
which need not weigh too much if miniature tube 
and other miniature components are used. In this case 
too, there would be several miniature screens which 
a pilot or copilot could watch and see if another plane 
was approaching from any direction. When final! 
engineered such a device will prevent many collisions 
Such radar installations will be particularly advant: 
geous during night flying and while flying in over 
weather when the visibility is extremely poor o1 

Blackened Bulbs. Ever since the advent of 
cent lights electrical bulbs have blackened o1 
with use. While this condition was much ! 
we had carbon filaments, even the present 
ones still give off a vast amount of particles 
in time make a dense deposit inside the glass | 
cutting off useful light. Incandescent lamp mar 
turers have improved this condition through the veai 
but even the best bulbs today still blacken bad] 
used long enough. Often it is necessary to d 
badly blackened bulbs that still light 

Here is an important electronic problem that 
impossible to solve. It is purely electronic in 
and sooner or later someone may make a 
venting a remedy. 

Electronic Telautograph. The present-day telautog: 
is not sufficiently flexible for many uses, for instar 
in signing a check by remote control. The reaso: 
that the signature does not come out with sufficic 
fidelity. Electronic improvements might correct 

In many large corporations, government age! 
etc., where thousands of checks or bonds must be 
signed each day, mechanical gadgets are now 
whereby a multiplicity of checks can be signed sin 
taneously. A mechanical device of this type, 
has limitations. Usually not more 
can be made at the same time. 

An electronic telautograph check signet 
devised whereby 100, 200 or more checks could 


signed at the same time. This would only be one apy 


cation of such a telautograph. There are hundreds of 
other uses, in business, in banking, in governme 


etc., where such a machine would be highly welcome. 
It should not be too difficult to devise 





Television 


onverting to 
Bigger TV Tubes 


The author with a completely converted set. He holds the original 
front panel and a blank which is cut to fit the larger kinescope. 


HE business of converting small- 
screen television 
bigger tubes is a practical and 
profitable which can be 
added to your present servicing organi- 
zation without too great an investment. 
This additional business can be profit- 
able if you know what you are doing. 
We have been in this phase of the busi- 
ness for about one year, and our shop 
at the present time is handling an aver- 
age of 25 to 35 picture tube conversions 


receivers to use 


business 


a week 

The first models of any make require 
more than normal time to design and 
engineer a perfect conversion so that its 
looks are equa! to that of a commercial 
product. The research and effort de- 
voted to these first models will eventual- 
number of these par- 
ticular enter the shop, but an 
intelligent survey beforehand can take 
most of the risk out of such work and 
make it profitable 

It is necessary to be practical and to 
turn which cannot be con- 
verted with a amount of 
work. For example, we never attempt to 
convert electrostatically deflected re- 
ceivers. Too many parts would have to 
be added and too much redesign done. 
This of course eliminates a large num- 
ber of the 7-inch sets, most of which 
are electrostatic. The cost of converting 


ly pay 


down sets 


reasonable 


*Manager, Philadelphia Television Service Corp 


such a set would practically buy a new 
large-screen set. 

Most 10-inch sets are convertible. An 
exception is one of the Belmont receiv- 
ers, which uses the electrostatically de- 
flected LOHP4. All require 
roughly the same amount of work; 
some, like the RCA 7 and 8 series, are 
a little easier. Phileo chassis possibly 
require a little thought than 
others due to the mechanical mounting 
and electrical circuit changes. Admirals 
and Emersons are much like the RCA’s 
as far as part changes are concerned 
The Admirals do not present any more 
difficulty than RCA’s or Philcos except 
that, because of cabinet limitations, we 
convert to 14-inch tubes only and do 
not go to 16 inches on this brand. 


receivers 


more 


Typical shop procedure 

The procedure on all sets coming into 
the shop is: 
1. A complete check of the set's opera- 
tion on all receiving channels to 
determine if there are any defects in 
the set before it is converted. If such 
defects are found they must be 
rected before the set is converted, to 
forestall any difficulty that may arise 
in the process of conversion. 
2. Chassis are removed from cabinets 
for all electrical work. 
3. To install a new C-R tube, mounting 
brackets must be made where it isn’t 


local 


cor- 


By LARRY OEBBECKE* 


possible to remake the present brackets 
on the chassis. We find it practical to 
redesign most of the mountings. Ad 
vanced stocking of such mountings for 
each popular model has saved 

great deal of time and money, : ll 
conversions in our shop are to rectz 

lar tubes. 

4. The cabinet work for model 
requires a great deal of planning before 
any cutting can be done. We make it 
our business to know in 
amount of cabinet work required on any 
particular model. A pattern is made of 
each cabinet front panel which permits 
operation when converting 
sets of the same Each 
model is converted in a standard fash 
ion so we will know that what we put 
into the cabinet will fit. At no time in 
the process of converting do we 
the end of the cathode-ray 

project through the back of the set. We 
do not approve of that type of work in 
our shop. 


each 


advance the 


us easiel 


other model 


permit 


tube to 


The tubes we use for 14-inch conver 
sions are the standard 14BP4, 14CP4, 
and 14EP4. These are all short-neck, 
70° deflection rectangular tubes. For 
16-inch we use the 16RP4 and the 
16K P4, and for larger sizes the 19EP4 
and the 20CP4. These 
standard makes. 

In a typical conversion the deflection 
coil is removed and a new 70) 


tubes are of 


yoke is 
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onvers where 


former is changed, the 


the horizontal linearity are 


also changed. Philco parts for these 
various changes are usually obtainable; 
makes can be used. 
We have to a great extent standardized 


on RCA 


Cause We 


also other available 


parts for all sets, simply be- 
found them convenient 
viewpoint of quick availability. 
use the RCA 206D1 or Merit 
deflection coil, the RCA hori- 
inearity 209R1 and the 

width contro] 208R1. At least two high- 
can be used, the 
Merit HV06. Another 
the RCA 218T1 


voltage-doubling circuit 


most 


from a 


coil 
voltage transformers 
G-E 77J1 and the 
approach is to use Since 
t is used ina ‘ 
t requires an extra 1B3-G and a few 
capacitors and resistors 
With the installation of the 

ponents such as the yoke, linearity and 
width and changes 
where necessary, we then proceed with 
the mounting of the C-R tube brackets. 
With the completion of these two steps, 
ready to turn on the set and 
checking for other changes 
made. 


new com 


transformer 


+" 
cous 


we are 
start 
to be 


any 


Philco conversions 


Slightly different tactics are required 
on different Philco circuits, and the re- 
sults obtained will also vary somewhat. 
For instance, the Philco 1001 can be 
converted to a 14-inch rectangular tube 
only. The cabinet is too small to house 
a 16-inch tube. The 10-inch models 1040 
and 1076 can be converted to use either 
14- or 16-inch tubes. The 12-inch Philco 
1240, 1278, and 1280 
converted to use either 14- or 


can be 
16-inch 


models 


tubes. 
Photos of the 
he cabinet 


Phileo 1076 


oper ing 


indicate 
had to be 
accommodate the larger 

The true of the 1278, 
another Ssimpie conversion job. In the 
Philco 1280, we had to change the left- 
side pulley arrangement, since the 
chassis gives you no room to work with 
to the right. 

A Philco 1050 was converted as an 
experiment. The job was satisfactory, 
but in general the conversion is too ex- 
nensive to be worth while to the cus- 
tomer. The difficulty is in the cabinet. 
There are two side 
with grille cloth. It 
huild a new front 
the top of the 
conversion. 


nlarged to 


same 1s 


sections covered 
was necessary to 
panel right across 


cabinet to make this 


RCA receiver conversions 


Some of the easiest RCA sets to con- 
vert are the 730TV1 and 730TV2, the 
8TV321 and 8TV323, and the 9TW333. 
Some differences in procedure in these 
are necessary since the tubes are 
cabinet-mounted. All RCA sets mounted 
their tubes through the front of the 
cabinet until very recently. 

The above sets can be easily con- 


sets 
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The set at left still has 


its original round tube, the 


Televis 





~ 


one at right has been 


converted to take a large rectangular tube. Both sets have the same chassis 


verted to the 14-inch tube. Since the 
tube is supported by the deflection coils, 
etc., the bracket assembly which holds 
the yoke and focus coil must be lifted 
three-quarters of an inch to 
additional height for the 


tube. 


give the 
necessary 
bigger 

Other work on these sets is to replace 
the deflection yoke and 
minor changes in the horizontal output 
and power These 
mainly in changing 
values of capacitors and resistors—the 
values depending on what we 
the sets. There is quite a bit of .aria- 
tion and no rules can be laid down. All 
the above have the same trans- 
which does not have to be 
changed. We get up to 10,500 
which is quite satisfactory on a 14-inch 
tube designed for 12,000. 

The RCA 700 
TCS) have electromagnetic ion 
We discard them and replace with a 
39-ohm high-wattage resistor. A PM ion 
trap is placed on the neck of the tube 

When converting the 8T241 
10- to a 


make a few 
high-voltage supply. 


changes consist 


sets 
former, 


volts, 


series (721TS and 


traps. 


from a 
14-inch tube, take off the set 





of the front 
we Nave seen, we 


neath it a 


sectiol! 


completely 


This simplifies the problem of 


the opening. Only 
the kk 
professional 
The &T244 is 

cloth. The danger of 
it is the difficulty h 
grille cloth and cut 
along the line 


wer panel Is 


] 


loOKINg 


you are 
Due t 
has to be not 
the knobs 
The 8TV323 can 
with no tre 
converted to 16 


will not fray 
mask 
to clear 
nches 
inche 
long door which go 
to the decorative part 
moved down tw 
and a new front pane 
In this model the ¢ 
extra cabinet work. The 
be converted to 14 ir 
chassis were moved 
would be | 
the cabinet. 


the knobs 
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Another pair of sets. The one at left is converted, the one at right is not 








Carefully 
given set model is effort 

The 730TV1 and 730TV2 can also be 
converted to 16 inches. We have ade- 
quate cabinet room because of the shal- 
lowness of the chassis. We move the 
chassis back 3% inches, which makes 
front of the The 
problem is what to do with the controls 
which are in front.’ A subchassis is 
built and fastened to the front of the 
regular chassis. All the controls, with 
the exception of the channel selector 
and fine tuning control, are moved for- 
ward to it. We do not move the channel 
extension 
built. This is a delicate 
piece of work, since it is a shaft within 
successful. 
This shaft extension has been designed 
by our shop and is produced in quan- 
tities in advance to fit all RCA models 
For mod- 
r and 641 a special wooden 
mask has been designed by our shop to 
these sets to 14-inch rectangu- 

This mask replaces the mask 

standard equipment on these 


room for the tube. 


selector mechanism, so an 


shaft has to be 


a shaft, but we have been 


neh conversions 


requiring 16-1 
" 
a | 


s 630, 830 


convert 

lar tube 
which is 
models. The fronts used by us are made 
of unfinished wood by a local cabinet 
maker and after being put in place and 
cut to receive the new tube are finished 
to match the set. The 630, 8TS30, and 
641TV can be converted to 12-inch 
round tubes with this new front mask 
and without electrical changes. The new 
tube is a 52° type, and will operate sat- 
isfactorily on the old high-voltage sup- 
ply. These sets can be converted to 14 
making the same electrical 
sets, but require 
measurements in the cabi- 


inches by 
changes as in other 
very careful 
net work, as space is limited. Larger 
tubes require a new cabinet. 
Some other aspects 

Time spent in making a conversion 
varies from six to ten hours (one man). 
This includes the assembly. 
Notes and patterns are made on first 


bracket 


recording the problems encountered when converting the first of a 
well spent and will save much time in future jobs. 


conversions and all difficulties and pe- 
culiarities carefully recorded This is 
one of the things that must be done to 
make When the 
same type set comes into the shop again, 
the technician only has to refer back 
to the notes. Also patterns should be 
made of all the plastic masks that are 
used in various cabinet models. 
may require rounding or shaping of the 
corners, the cutting of height and width 
on a mask, the reshaping of the top of 
the mask frame, or the notching to be 
placed over some of the knobs. To pre- 
pare such patterns will save you a lot 
of time and make all of one model look 
uniform. 

All brackets, mountings, and subpan- 
els or chassis are made of 
which makes handling and drilling easi- 
er. All manufacturers’ 
replaced on the panel, and when con- 
trols are moved they are relabeled for 
the customer’s use. Keep an eye on the 
possibility of future these 
conversions whether you 
or someone else does. All mountings and 
changes should be made so that the next 
man can work easily with the chassis. 
This not only is for your advantage but 
it will help maintain quicker service for 
the customer. 

We find it unnecessary to make a sur- 
vey of each receiver before taking a 
conversion job. Quotations are 
over the phone, if the set and model 
number is known. However, the man 
who picks up the set makes a careful 
check of the TV-Radio-and-Phono re- 
ceiving conditions, and any faults found 
are noted right on the back of the cus- 
tomer’s receipt. 

If any repairs are required in any of 
the above units, the customer is advised 
that there will be an additional charge 
for this service. 

If there are any peculiarities in the 
receiving conditions 
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such as ghosts, 





FM interference, ignition noises, or in 
terference, they are called to the cus 
tomer’s attention and he is told that any 
defects that are there now will be blown 
up and 
with the rest of the picture. 
tube cannot cure reception trot 

All sets before delivery to 
tomer’s home are set up and ad 
on a pattern generator, assuring 
fect linearity. If the instrument 
available it is then advisable to 
each set out on a test pattern. TI 
save many recalls. 

Our warranty covers our work 


made more conspicu 


period of 90 days. The picture tul 
guaranteed for a year. Guarantee 
not cover circuits in Ww 
have done no work 
converted circuits. 
—end— 


ELIMINATE RETRACE LINES 
Vertical retrace lines may not prove 

objectionable to TV viewers 

of moderate signal strength ! 

trast and brightness levels can be 

erly adjusted. However, in fringe 

the vertical retrace lines become vi 

with low contrast and high brightness 

control settings. This difficulty may be 

more noticeable in some of the cheaper 


those 


but only 


receivers where economy is the 
factor in construction. 

It is not too much trouble or ex 
to remedy this difficulty in y 
The circuit shown 
the dashed lines in the figure, n 
similar to the vertical 
in your set. Although a blocking 
lator is shown for the example 


ruling 


ent receiver 


sweep 


idea can be applied to a receiver 
a multivibrator sweep oscillator 
The portion shown in dotted lines 
integrator purpose 
some of the positive pulse voltages 

pearing in the vertical oscillator ou 

and reshape it for application to the 
picture tube which biase t 
to cutoff retrace tin 
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NTIL recently all large-screen 
picture tubes have used electro- 
magnetic deflection and focus- 
ing, requiring a deflection yoke 
and a focus coil or a PM focus magnet. 
To overcome present shortages of cop- 
per and PM material, a new type of 
picture tube has been developed which 
uses magnetic deflection, but 
static focus. As in the 7-inch electro- 
static picture tubes, a high d.c. voltage 
(usually about 22.5° of that on the 
second anode) is applied to a special 
“focusing element.” The electron beam 
through this element and is 
formed into a fine stream, just like the 
one the magnetic 
The focusing occurs because of electric 
lines of force between the first anode 
usually at about 350 volts—and the fo- 
cusing element, at about 2,700 volts 


electro- 


passes 


focus coil produces. 


Electrostatic focusing will be used in 
14-, 17-, and 20-inch rectangular pic- 
ture tubes at present and is meant for 
new production sets rather than as re- 
placement for magnetically focused 
tubes. It is not practical to instal] these 
electrostatic focus tubes in 
using magnetic types, since 
focus voltage as well as a suitable con- 
trol system must be added. In addition, 
the focus coil in most receivers is part 
of the B-plus voltage divider and its 
removal may upset the operation. 


receivers 
1 source of 


In Fig. 1 are shown the socket con- 
nections which will apply for all elec- 
trostatic focus tubes. At the time of 
this writing only the 17FP4 has re- 
RMA designation and is in 
production, but other types will follow 
shortly. In addition to a deflection yoke 
the new tubes will also require a single- 
ion trap. 

To center the picture a centering 
control like that in the 630 type receiv- 
er is required. This varies the amount 
of d.c. through the deflection yoke. In 
place of such a control some manufac- 
turers are using a centering device con- 
sisting of two magnetic rings which are 
mounted concentrically on the neck of 
the tube, close to the deflection yoke. 
3y varying the position of the air gap 
of each ring, the picture is centered. 

Fig. 2 shows a simple method of ob- 
taining the voltage needed for electro- 
static focusing. A high-resistance bleed- 
er is connected across the 12,000-volt 
supply, furnishing the anode 
voltage. Part of the bleeder is a poten- 
tiometer from which the focusing volt- 
age is brought to the focusing element. 
To use such a bleeder in present high- 
voltage sections appears simple at first 
glance, but it has some very serious dis- 
advantages. First, the extra current in 
the bleeder will lower the second anode 
voltage by as much as 1,000 to 1,500 
volts, causing a reduction of brightness 
and uneven focus on the entire screen. 
Second, to use only 100 microamperes, 
the total bleeder resistance must be 
about 120 megohms. To avoid internal 
arcing, no single ordinary resistor 
should have more than 1,000 volts 
across it. A large number of resistors 
will therefore be required. For practi- 
cal reasons, 10-megohm, 1-watt resist- 
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By ROBERT B. GARY 


most suitable. The 
Rauland Corp. recommends somewhat 
lower values in the bleeder of this cir- 
cuit, with R1 at 30, R2 at 5, and R3 at 
10 megohms. 

Of course the wiring of this bleeder 
and all its connections on the “hot” side 
are very much liable to corona and are- 
ing. One solution might be a specially 
designed carbon-paint resistor, similar 
to those used in multiplier 
probes, but at the time of this writing, 
no suitable and inexpensive resistor is 
available. Another drawback of this 
bleeder is that any change in bright- 
and therefore h.v., would result 
in a change in focusing voltage. 

A more practical solution is shown 
in Fig. 3. A separate h.v. rectifier is 
used which rectifies the high positive 
pulses at the plate of the horizontal 
output amplifier. Since these pulses are 
in the order of 5,000 volts, this system 
will not have much corona and arcing 
The voltage divider, as can be seen fron 
Fig. 3, is also much simpler and it is 
quite practicable to use ‘z:-watt 
ors here. A variation in brightness 
will have little effect on the focusing 
voltage. One drawback of this 
is that it requires an additional tube, 
but since any of the miniature types 
such as the 1X2 or 1V2 can be used, 
neither price nor space limitation pre- 
sent a great problem. Because the out- 
put of this circuit is not pure d.c. but 
varies as the electron beam moves from 
left to right, the focusing voltage varies 
in the same manner, giving good focus 
on both sides of the screen. 

The high voltage on the focusing con- 
trol makes it necessary to insulate it 
from the chassis. Most manufacturers 
mount it on a bakelite plate and use a 
fiber shaft. To avoid use of this control 
it is possible to vary the focusing volt- 
age with a trimmer capacitor which is 
part of a series-capacitance arrange- 
ment from the cathode of the 
rectifier to ground. Varying the trim- 
mer affects the regulation of the focus 
supply and therefore focus 
voltage. Various circuits are now being 
designed to provide effective and inex- 
pensive control over the focusing volt- 
age. One of these is shown in Fig. 4, 
a circuit supplied through courtesy of 
the Rauland Corporation. The 8-25 uuf 
capacitor serves as the focus control. 

From the samples we have seen to 
date it appears that the electrostatic 
focus tubes, born of necessity, are going 


some h.v 


ness, 


resist- 


system 


focus 


also the 


ANODE N°? 
ANODE N® 
jAno0 
tube 


Fig. 1—Connections for the new 


REDUCED TO 10.6K¥ 
A S. 
TION OF BLEEDER 


| MEL 
| | —_——— 1 


IV2 OR 1X2 


BLEEDER CURRENT i00uA 
TOTAL BLEEDER JSMEGA 


HORIZ SWEEP AMPL 


ae 
— 
6KV 





HV RECT 


5 
ANODE 

— I2Kv 
FOCUS VOLTAGE 


+ LLBKV-3KV 
WOMEG 





-0005s3 
20KvT 


Fig. 4—Simple focus control circuit 


to make an 
ance in TV 


improvement n pe 


receivers 








Television 


28 











BO B-4 warn rrowt 


Gy My By starry rrowt 
VOTH VE CLUDED Front 
Ocean DUGiry Qcrovvy 
@ ram @ssow (P00 
(@ wepowr missinc 


ARROWS PLY WITH THE WIND 
EAST WIND 


WEST wind es P 





1014 1017 











commis Cleme Clse Cae 


‘One O70 





THER BUREAU | 
RCE 


1:30 PM. E.S.T.MAR. 6 , 1951 





39 46 





One Ona’ One Omens 














Large air masses, 


as those shown on this weather map 


affect T\ 


reception as they sweep the country. 





WHATS THE MYSTERY 


BEHIND 


TELEVISION DX 


By E. P. TILTON, WIHDQ* 


HE viewer is often astounded 

and sometimes annoyed by pictures 

from distant stations on his TV 

screen. Sometimes they come in 
with such strength as to drown out local 
programs. Television viewers are divided 
into two camps—the dx hounds who are 
pleased and proud to receive programs 
from 1,000 miles or more away, and 
the local-station televiewers who object 
to the interference. The first group is 
much the larger, and many people are 
inquiring as to the whys and where- 
fores of long-distance television propa- 
gation. 

As the first to use the fre- 
quencies above 30 mec, the radio ama- 
teurs have contributed much our 
knowledge of v.h.f. propagation. Ama- 
teur activity on 56-60 me in the 10 years 
before the 1941 shutdown, and more re- 
cently in the new band at 50-54 me, 
provided data on the lower TV chan- 
nels. The high band is similar to the 
amateur 144-148 me assignment, where 
*V.h.f. Editor, 


service 


to 


QST Magazine 


thousands of hams have been worki 
1945. 

Long-distance propagation 
ered a nuisance by commercial services. 
The ham, the contrary, jumps at 
every opportunity for work beyond his 
normal communicating range. 

There are many ways by 
50-me or higher-frequency 
reach points beyond the 
ing radius. Only two are 
TV reception. 
weather phenomena 
dicted with 
to 48 hours in 
the result of spotty 
high ionization density 
region of the ionosphere, 
above the earth’ 
well known and 
predictable only in a ger 

These two phenomena, 
be nding and sporadic-E skip, 
for all the TV dx reported in 
issues of this magazine. 
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variable 
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bec ause 


sensitivity 
ing the weather at the 
fluence 
of radio waves varies with the 
constant of the medium they 
through. The temperature and hun 
of air affect its dielectric cons 
our v.h.f is bent slightly when 
passes through a boundary betweer 
having different temperat 
and moisture content. 

Large of air are 
moving our country fron 
to east in fairly well-defined 
patterns. Modern weathe1 
methods are largely 
f this air-mass movement 
stable weather conditions 
between two very different a 
remain well defined 
to several days. 

If this boundary lies along the 
TV station and a distant 
station may be 
ts normal coverage 
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way, too, reducing the 
low normal.) 
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frequency, but it is negligibl 
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The amateur 50-me band 
more responsive to tropo- 
spheric effects than is the 28-mc band, 
and the 144-mce band often shows strong 
signals from points several hundred 
miles distant, while 50 me is only slight- 
ly affected. The distance over which re- 
fracted signals may be heard increases 
with frequency, other 
equal, 50-me signals are seldom heard 
beyond 300 miles by tropospheric means 
(troposphere: the atmosphere between 
the stratosphere and earth, in which 
vecurs), but the 144-me 
supports communication 
over distances up to 500 miles in the 
warmer months, and 700 to 800 miles is 
not uncommon. The current record for 
two-way amateur communication on 144 
1,200 miles. 

From this we can see that the high- 
band TV channels, 7 to 13, should pro- 
vide more tropospheric dx than the low- 
channels 2 to 6. Why this is 
not borne out in current TV experience 
is easily understood when we consider 
the difference in performance of most 
between the high and low 
Most antenna installations 
low band, and there is a pre- 
ponderance of low-band stations. Chan- 


about 25 me. 


3+ noticeably 


things being 


our weather 


band often 


me is nearly 


er ones, 


receivers 
channels. 


favor the 


nel 4 alone has almost as many stations 
on the air as al] seven channels of the 
high band combined. (But we don’t get 
as much dx on all seven channels com- 
channel 4. Perhaps there 
are a few propagation factors affecting 
200-me signals that are still not un- 
derstood ?—Editor) 

Tropospheric bending occurs in all 
seasons, but is .most pronounced in 
warm or mild weather, reaching its 
peak in most sections of the country 
during the fair calm weather of Sep- 
tember and October. Large-scale air- 
mass movement is only one cause. An- 
other is atmospheric convection that de- 
velops any warm sunny day along our 
coastlines, causing seaside locations to 
head the list of desirable homesites for 
the v.h.f. enthusiast, whether he be a 
communicating amateur or a TV set 
owner. The favorable season is longer 
in the more southern regions. The Gulf 
Coast, the Lower Mississippi Valley and 
the California coastal areas enjoy a con- 
siderable advantage in this respect. At 
the peak of the season, however, the 
broad reaches of, the nearly flat Middle 
West states are favored with tropo- 
spheric bending hardly equalled else- 
where. 

In addition to variations induced by 
weather changes, tropospheric bending 
follows a regular daily cycle. Early 
morning, when the sun heats the air 
aloft before the earth’s surface temper- 
ature is affected, may be the best part 
of the day for v.h.f. propagation. (This 
knowledge is of little use to the TV en- 
thusiast, transmitting schedules being 
what they are.) Of more practical value 
is the repetition of the temperature 
inversion in the period around sundown, 
when the earth cools more quickly than 
the layer of air immediately above it. 

This daily cycle may be observed the 
year around, but when it is combined 
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bined as on 


with other factors already enumerated 
we may have a truly phenomenal de- 
bending on the frequencies 
above about 100 mc or so. This happens 
frequently along our coasts in May and 
June and September and October, and 
somewhat less often over inland areas. 
The turbulent weather of midsummer 
tends to dispel the air-mass boundary 
conditions most favorable to long-dis- 
tance propagation, and cold weather 
discourages the coastal convection and 
diurnal factors. Tropospheric bending 
over distances beyond 300 miles is rare 
in winter. 

The reports of observer Glaub of 
East Moline, Ill., of reception of WHIO- 
TV, Dayton, Ohio, channel 13, and 
WKRC-TYV, Cincinnati, channel 11, on 
September 5, are typical examples of 
tropospheric bending on the high chan- 
nels. Observer Swanson, Rockford, IIl., 
saw WSPD, Toledo, channel 13, on Sep- 
tember 6 and 7° by the same air-mass 
condition. This period of three nights 
is of particular interest, as it was the 
occasion of the 144-me work over nearly 
1,200 miles mentioned earlier. Begin- 
ning just before midnight on the 6th an 
amateur in eastern New York worked 
several stations in Iowa, Missouri, and 
Kansas, and was heard in Oklahoma, 
more than 1,400 miles away! 

Reception on October 30 of 
¥¥; Providence, R. 
observer 


gree of 


WJAR- 
I., channel 11, by 
Canning of Halifax, Nova 
Scotia, is an example of the coastal type 
of opening. This sort of thing could be 
done much more often than is gener- 
ally appreciated if the 144-me experi- 
ence of Halifax and Yarmouth ama- 
teurs is any indication. A Yarmouth 
man has found it possible to work as 
far south as Norfolk, Va., fairly often, 
and his best dx, Fayetteville, North 
Carolina, about 900 miles, was worked 
with signals of tremendous strength. 
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band TV dx could be logged 
often if viewers knew whe 
the lookout for it 

The 
low-band stations can be ext 
preciably by the use of 
signed r.f. y 
tems, as demonstrated by observer Du 
breuil4 of Lavaltrie, Quebec, who has 
succeeded in receiving WRGB-TV, 
Schenectady, and WSYR-TV, Syra 
(channels 4 5 
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FREQUENCY 


Fig. 1—This tabulation, compiled from 146 dx reports in Rapio-ELECTRONICS, 
illustrates the effect of increasing frequency on the occurrence of sporadic-E 
layer skip. The red columns show the percent of total reports, the black show 
the percentage of the total number of stations on each TV channel in the U.S. 





partially successful. We do know quite 
a bit about it in a general way, how- 
ever. We know that it can develop at 
any hour, in any season, but that it is 
most common in the mid-day and early- 
evening hours of the six-week period 
either side of the longest day of the 
year, or from early May to the mid- 
dle of August. There is a minor period 
from early December to the middle of 
January. 

Ionization sufficiently dense to reflect 
signals on frequencies up to 60 mc or 
more is very frequent in the May-to- 
August period, and the signal strengths 
encountered at times are nothing short 
of astounding. This explains the occa- 
sional dx reception reports from view- 
ers having small receivers and indoor 
antennas. As an example, an observer 
in New England, in the fringe area of 
WCBS-TV, New York, may find his 
channel 2 reception taken over by 
WSB-TV, Atlanta, WJBK-TV, Detroit, 
WFMY-TV, Greensboro, North Caro- 
lina, or even KPRC-TV, Houston, 
Texas, instead of his customary New 
York program, Or the interference may 
be only strong enough to cause the un- 
informed viewer to call his repairman. 

Examination of 146 low-band dx re- 
ports in recent issues of RADIO-ELEC- 
TRONICS shows them to be of sporadic-E 
origin. The times of reception, where 
given, agree closely with amateur 50- 
me observations for the same period, 
and every date listed is one on which 
amateurs were making sporadic-E con- 
tacts over roughly the same paths. 

From amateur experience on 28, 50, 
56, 112, and 144 me, and from observa- 
tion of skip effects in the FM band, 88 
to 108 mc, we know that sporadic-E 
drops off sharply with frequency, being 
relatively rare above about 100 me. The 
top frequency is not precisely known, 
but it seems unlikely that high-band 
TV channels are ever affected. 

This drop in sporadic-E with fre- 
quency is apparent in Fig. 1, even 
though the chart was compiled from a 
relatively small mass of data. From it 
we see that channel 2, with less than 
10% of the country’s stations, account- 
ed for more than one-fourth of the re- 
ports. Channel 3, with the same number 
of stations, netted only 17.8% of the 
reports. Nearly 42% of the reports were 
for channel 4 stations. This slightly in- 
consistent figure (channel 4 having 
39.4% of the stations) is easily ex- 
plained. The presence of many more sta- 
tions, with better distribution over the 
country, makes for more monitoring of 
that channel, and more antenna in- 
stallations favoring it. Reports for 
channels 5 and 6 are greatly in the 
minority, though 45% of the country’s 
stations are operating there. 


Other causes of v.h.f. dx 

Though tropospheric bending and 
sporadic-E skip account for nearly all 
the TV dx thus far observed, other fac- 
tors can enter the picture. There is a 
very slight possibility of reflection 
from the ionospheric F2 layer. The re- 
ception of BBC television by Henry 
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Rieder, of ¢ apetown, South 
1947 and 1948 
This is a daytime phenomenon exclu- 
sively, and it is possible only near the 
peak of the 1l-year sunspot cycle. Even 
then (the peak was in February, 1948) 
it is doubtful whether the upper fre- 
quency limit of F2-layer propagation 
is high enough to affect American TV 
stations. Note that the BBC video is on 
45 me, the sound on 41.5 me. The writer 
received both frequencies often in Oc- 
tober and November, 1946-48, but the 
video has been heard infrequently since. 
The sound was heard well a few times 
in 1949, but not at all in 1950. There is 
practically no possibility of transat- 
lantic TV reception again before 1957 
or 1958, at the present state of the art. 

V.h.f. waves can be bounced back by 
the aurora borealis. Swing your TV 
array around to the north the next time 
an aurora lights the skies. Because of 
the scattered nature of the reflected sig- 
nals there may be severe multipath dis- 
tortion of the reception, and signals so 
reflected are generally rather weak. Try 
all the channels, however—you may 
be in for some surprises! 
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Anticipating favorable conditions 

Armed with the above facts we can 
examine the TV dx reports so far pub- 
lished in this magazine and say, with 
some assurance, just how each of them 
happened. Better, we can look ahead 
and see when such things are likely to 
happen again. 

Because tropospheric openings are 
closely related to weather conditions, 
we can spot them several days away if 
we study the weather across the coun- 
try in detail. This can be done fairly 
well by watching the weather maps that 
are published in many newspapers. The 
type showing pressure distribution is 
best for our purposes. If a large high- 
pressure area is shown moving slowly 
across the country we can be almost cer- 
tain that improved propagation will 
accompany its passing our locality. The 
best tropospheric bending is almost al- 
ways closely associated with the middle 
or the trailing edge of a large high- 
pressure movement. 

It is not the barometric pressure 
gradient that causes the bending, but 
rather the atmospheric stratification 
that accompanies it. The pressure lines 
on the weather map, called isobars (or 
lines of equal barometric pressure) are 
merely a convenient indicator as to 
when and where favorable conditions 
may exist. 

We can do fairly well at short-term 
prediction of tropospheric openings if 
we do no more than watch the iocal 
weather. Temperature and barometric 
pressure changes, the wind direction, 
visibility, changing cloud forms—these 
are weather signs by which man has 
predicted the weather for generations, 
long before the advent of weather maps 
or television. They are still good for 
local forecasting, and for guessing when 
better TV reception is in prospect. 

Some favorable signs: High barom- 
eter, after a slow rise. Thin high cloud- 


and little or no wind. G1 
the early 
Cumulus clouds 


Iness, 
morning, 0 
lorming 

day, but not mushrooming into t 
heads. A weather ! 
after a protracted fair spell in su 

or snow turning to rain in winter. 

Prediction of sporadic-E skip 
thing else again, for the best mir 
the business have not yet been at 
do it with any reliability. We know wher 
it is most likely to happen, and we « 
recognize it when it breaks, but 
pulls some surprises on us that dor 
in with previously observed patte 

A classic example is the case of J 
uary 4, 1951. Beginning about 7 
EST, sporadic-E skip began t 
out over most of eastern Unite 
and Canada. The area affected 
from Nova Scotia to Florida, and 
the Atlantic to well past the } 
sippi. An amateur friend of the w 
in Yarmouth, N. S., taking ti: 
from his rapid succession of dx 
tacts on 50 me, found signals jamming 
his TV set on all channels from 2 to 6 
The jumble was such that it was diffi- 
cult to identify any one station. This 
was 300 miles from the nearest TV 
transmitter—and in midwinter! 

Catching a major portion of the spo- 
radic-E openings the year around takes 
frequent observation and not a little 
luck, but the ionosphere does drop a 
few clues. Begin checking in earnest in 
late April, particularly around 7 
9 pm. If you have a receiver covering 
the amateur bands at 28 or 50 me watch 
out for signs of “short skip” communi- 
cation. If 28-me stations are heard 
working distances of 300 to 1,200 miles 
there’s a good chance that at least « 
nel 2 may be open over the same pz 
If 50-me stations are heard similar 
several channels are probably ope 

Make a note of any open dates. 
sporadic-E is related to solar conc 
in a general way, there is likely t 
a recurrence of any pronounced 
ing in about 27 days, the time Old S¢ 
takes to make one complete tur: 
axis. There are usually two major o; 
ings each month, about two 
apart, and once those periods are es- 
tablished there is a good chance that 
repeat performances can be caught the 
following months on similar days, four 
weeks later. The average solar distur} 
ance will remain active for at least 
three solar rotations. 

Probably the most important adjuncts 
to improved dx reception are a sensitive 
receiver and a high-gain antenna sys- 
tem. The best openings can be caught 
on any kind of gear, but a low-noise 
front end of adequate gain, and a prop- 
erly designed antenna system equipped 
with a rotator will bring in dx I 
many 
tion 


forecast 


+ 


open- 


weeks 


times when the average inst: 
shows no sign of life whate 


REFERENCES 

1 Modern aerological techniques have been the ; 
ject of many popular texts in recent years. One 
recommended by the author is Weather and the 
Ocean of Air, Wenstrom, Houghton n Corn 
pony 

2 Redio-Electronics, December 
8. 4 Rodio-Electronics 


1950. page 27 
January, 1951, page 69 
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Beginning a series of technotes 


arranged for quick reference 


By JOHN B. LEDBETTER* 


VER a period of time, different 
makes or models of television 
receivers are likely to develop 
traits or operating irregulari- 

peculiar only to that particular 
model. In many cases, familiarity with 
these pec 


ties 
iliarities or symptoms of 
trouble will save a great deal of time 
which otherwise might be spent in 
routine trouble-shooting. For example, 
a receiver brought in with the com- 
plaint “no high voltage, sound O.K.” 
would warrant an immediate check of 
the high-voltage filter capacitor if this 
particular were known for its 
tendency to blow out filters. Similarly, 
a model which invariably overloads o1 
cross-modulates on strong local signals 
would suggest the proper procedure. 

Although some of the troubles listed 
in the following paragraphs apply 
specifically to the receivers named, 
there are many cases in which similat 
troubles will appear in other makes and 
models, For this reason, diagrams of 
the affected stage or circuit are included 
so that comparisons can be made in 
similar complaints. Code 
the diagrams are those of the manu- 


model 


numbers on 
facturer and may not agree with num- 
other 


bers on diagrams printed by 
publishers of service information, 

It is recommended that all available 
service notes be entered in alphabetical 
order in a loose-leaf notebook or similar 
file system for easy reference. Very 
little required to this 
system up to date, and it is surprising 
how useful it can prove. 


time is keep 


Admiral 

T-10. Dark horizontal strip (4 inches 
wide) across top of picture; bottom of 
picture light. If dark strip moves down 
slowly, check for cathode-heater short 
in one of the video amplifier or video 
if. stages. If dark strip is stationary, 
check filter capacitors. 


*Engineer, WKRC-TV 
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I9AITI. Picture off center to right, 
horizontal centering control has no 
effect. Defective centering control. 
Defective 5V4-G. Open or shorted 
capacitor in horizontal deflection circuit, 


20A1, 20B1. Horizontal jitter on one 
channel only (usually channel 4). 
Caused by overloading of 6AU6 syne 
separator. Remedy: Remove the 47,000- 
ohm resistor (screen grid to ground) in 
this stage. Disconnect one end of the 
82,000-ohm grid from 
B-plus and reconnect to arm of contrast 
control. (This change has been made in 
later models.) 


screen resistor 


24D1. Arcing in vertical output stage. 
In earlier models, the 654 vertical out- 
put plate terminal often 
ground. Remedy: Replace tube socket 
with high-quality type. Also replace 
2,200-ohm resistor R417 even though it 
checks good. (Later models use low-loss 


arced to 


socket.) 


26X36N (chassis 24D1). Horizontal 
pulling toward left (top of picture only). 
Improper adjustment of horizontal hold 
control. Defective horizontal output 
tube (earlier models use a 6BG6-G, 
later models a 6CD6-G. 


30A1. Microphonics. Microphonic 6J6. 
Loose tube socket of shield base. (Spot- 
tuner chassis. This 
models using a 6C4 
oscillator.) dirty fine tuning 
control. Improper lead dress in 
i.f. stages. Binding of control shafts or 
knobs to receiver cabinet. In stubborn 
shock-mount the speaker and 


solder these to 
applies also to 
Loose or 


sound 


cases, 


chassis. 


30Al1. Pulling to right (top of picture 
only. In earlier models, remove the two 
470,000-ohm plate resistors R413 and 
R414 in the horizontal syne discrimi- 
nator stage and replace with two 
180,000-ohm resistors. Readjust hori- 
zontal oscillator if necessary. 


__ Television 


ae Sot 


Capehart-Farnsworth 

CX-31. Horizontal sweep will not lock 
in. Defective 6SN7-GT horizontal oscile 
lator-a.f.c. tube 

501P, 502P, 504P, 461P. No high 
voltage, no horizontal deflection, Open 
h.v. winding on horizontal output 
(terminals Defect 


(check by substitution; 


transe- 
former and 3) 
1B3-GT 


183-GT 
¥ ‘ 


Fig. 1—Part of the high-voltage circuit 
used in Capehart-Farnsworth — sets. 
may check good, yet be gassy) 
1B3-GT filament circuit. Short 
tors C209 or C207 
or R215. (See Fig. 1.) 


Open resisto! 


Vertical jitter. Excessive 
ting. Noise in vertical syne circuit 
soldered connections in 
lator circuit 


contras 


vertical 


Picture smear. Insuffi 
amplifiers, resulting 


Fig. 2—Picture smear may be caused by 
incorrect bias on the video amplifier. 





32 


video signal. Defective coupling or grid- 
load resistor. Check R13, R67, R66, R31; 
Cs, C9, C10, C11, C54C, (See Fig. 2.) 

Vertical nonlinearity. Incorrect adjust- 
ment of vertical linearity control. De- 


fective 6K6-GT vertical output. Defec- 


6K6-GT 3 

















=100V vert LIN 





Fig. 3—Vertical output stage has the 
linearity control in the cathode circuit. 
tive vertical output transformer. De- 
fective R88; capacitors C16, 
C53B, or C52C, (see Fig. 3.) 


resistor 


Horizontal nonlinearity. Incorrect ad- 
justment of horizontal linearity control. 
Defective 6BG6-G horizontal output, 
5V4-G damper, or 6AS7-G_ reaction 
scanner. Defective horizontal output 
transformer. Defective R201, 
%219, R220, R223, or R224; capacitors 
C201, C211, or C212. 


resistor 


Picture out of phase horizontally. In- 
correct adjustment of horizontal syne 


6K6-GT 


WOR! OSC 


+270V 


Fig. 4—Horizontal oscillator circuit. 
discriminator phase control. Reversal of 
leads D and F on syne discriminator 
transformer. Defective resistor R97 or 


R64. (see Fig. 4.) 


Raster nonsymmetrical. Improper ad- 
justment of focus coil. Defective de- 
flection coils. 


610P, 651P, 661P. Horizontal non- 
linearity. Change in resistance, capaci- 
tance, or inductance values in grid cir- 
cuit of beam relaxer; check values 
against schematic. Shorted turns in hor- 
izontal deflection coils or transformer. 


Stretching at top of picture (wide spac- 
ing of several lines). Open .05-uf coup- 
ling capacitor or open 5,600-ohm resis- 
vertical oscillator. Open cathode 
bypass capacitor in vertical amplifier. 
Defective output transformer. 


tor i! 
vertical 


Black bars on left side of picture. De- 
fective 6L6 horizontal oscillator, caus- 
ing spurious oscillation. 


Poor horizontal syne (lines similar to 
auto ignition interference). High-volt- 
age corona affecting sync. Check spac- 
ing of 1B3-G tube socket lugs. Re-dress 


Television 


wiring away from h.\ 
Horizontal syne drifts. Defective 6SN7- 
GT or 6K6 on syne Defect in 
horizontal a.f.c. circuit. 


chassis. 


Picture size changes when vertical cen- 
tering control is adjusted (jumpy move- 
ment of center of picture only). Defec- 
tive centering capacitor across vertical 
centering potentiometer, 


White bar at bottom of picture. Over- 
loading of vertical amplifier. Defective 
vertical amplifier tube. 


Portions of picture tear out. Excessive 
contrast setting. Excessive signa] at an- 

De- 
Audio 


grid 


tenna. Strong outside interfe 
fective 6L6 horizontal oscillator 
leaking through to picture-tube 
(check i.f. sound trap). 


ence 


No focus (picture size changes when 
focus control is adjusted). Open focus 
coil. Poor solder joint or 


coil or plug socket. 


connection at 


width controls 
filter capacitor 


No picture, focus and 
run hot. Breakdown of 
or other h.v. components (or wiring), 
causing B-plus short to ground. Arc- 
over in 6L6 socket. Use ceramic socket 
for replacement. Re-dress wit i 
socket. 


ng around 


No picture or sound, oscillation in sys- 
tem. improper 
shields and rf. 
under-chassis i.f. shields 
must be well grounded with every nut 
screwed down tight at only the 
prov ided. Touching the shield to another 
ground point can cause oscillation. 


Poor or grounding in 
subassembly, or in 


These shields 


points 


651P. Microphonic howl. Defective 6J6 
mixer, 6J6 oscillator, 6J6 r.f., or one of 
the 6AC7 i.f. amplifiers. If a 6AC7 is 
causing trouble, try a lead 
weight on top of tube. This 
using such as 


damping 
applies to 
12AT7, 


receivers tubes 


etc. 


Crosley 

9-408. No raster. Defective 1B3-G or 
6BG6-G. Shorted filter capacitor. Check 
.005-uf, 10.000-volt filter for open or 
high-leakage. 


307-TA. No raster. Defective 6SN7-GT 
horizontal discharge. Check by substitu- 
tion only. 


Du Mont 
RA-101, Syne instability (horizontal 
breakup after hour or so operation). 
Defective 6H6 or 6AC7 it 
Defective .0Ol-uf capacitor C10, 
Ol-uf C3. Note: Lock-in 


uld be ¢ 


a.f.c. circuit. 
05-uf 
C9, or range of 
secondary tuning slug sh t least 
1 full Stabilization 
proved by 
spacers or otherwise increasing venti- 
lation. 


a 
can be im- 


turn. 


mounting syne chassis on 


RA-102. AM tuner birdies (hetero- 
dyne), evenly spaced carriers every 
17 ke across broadcast band. (H.v. rf. 


r or horizontal sweep 


in free-running condition). 
grid 
oscillator. Dirty contacts of bea 
off relay. Improper adjustment of 
ture return spring tension. 


cathode resistor, resist 


Defective 1B 
in power supply. Defect 
transformer. 


No high voltage. 


807 


Horizontal “wobble” in picture 
tive 6AC7 video amplifier. Defect 
output. Defective 6SN 
amplifier. 


horizontal 
first sym 
Are between 807 plate cap and power 
cable wiring. (This cable tends \ 

Its Way close to the 


See 


plate of 
sweep amplifier.) that ca 
directly to chassis plug and 
all tubes on receiver chassis. 
Abnormal roise flashes on 
high-humidity and salt-water 
Corona discharge in h.v. r.f. powe 
vik i j 


piy. remedy : 


screen in 
areas 


dress leads t engine 
discharge path, paint exposed |} m 
with insulating compound, ir 


sulating sleeving on leads. 


Low picture if. sensitivity (picture 
level drops when sound carrier is prop 
erly tuned in). Weak if. tube Defe 
tive 1N34 video rectifier. Defect t 

in Inputuner. 


Notches in picture or raster 
up and down). Defective 6AS 


(moving 


Poor definition. Defective 1N34 
video detector, 


Excessive variation in picture size (dur 
ing evening's operation). In 


adjusted high voltage. 


RA-102, -103D, -104D, -110A. Verti 
cal jitter (bounce) in strong signal 
areas. Modification of vertical « 

circuit helpful; contact nearest Du M 
distributor or service organizatior 


details. 


RA-103. Flicker in picture. Fa 
stallation. Defective 6AG5 in 
strip. Fluctuating line voltage 
In latter case, connect a 0.5-uf caps 
from the picture-tube cathode (: 
potentiometer R227) to junctior 
and R223 and cay 


sistors R222 


C216B. 


RA-103, -105. No picture or soun’ 
or very weak picture and sound 
only). Breakdown of 

capacitor C113 in Inductuner. ( Bre 


down due to defect in particular 


models 


turer's 


item, replaced by 


manufacturer’s capacitor 


Flicker (jumping or pumping) 
sharpness or definition. Fluc 
low line voltage. Install Sola 
voltage transformer. (RA-108A mods 
have self-regulating power transfor: 
ers and are not affected by line-voltage 
fluctuations. 

~-end — 
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Television 


Television Service Clinie 


Conducted by WALTER BUCHSBAUM* 


ANY of our readers have sub- 
mitted problems 
foldover either on new TV 
on those which have 
{ to a larger picture tube. 
rhis foldover appears on the left side 
of the and can be shifted 
slightly by adjusting the horizontal hold 
or the phasing slug on some 
types of horizontal oscillator trans- 
origin of this defect lies 
usually in the inherent time constant of 
either the flyback transformer, the de- 
flection yoke, or both. For the present 
TV scanning rate the horizontal re- 
trace time is approximately 9 micro- 
seconds and most of the high-efficiency 
transformers have a time constant of 
11 to 18 microseconds. Thus the entire 
picture information is not contained in 


involving 


sets or 


been converte 
picture 
ontrol 


formers. The 


1 single line, but continues for a short 
portion of the otherwise invisible re- 
trace, giving the appearance of a trans- 
folding-over of the picture on 
the left edge. 

instances this foldover can be 
reduced or eliminated by proper align- 
ment of the horizontal oscillator trans- 
former, or by using a properly matched 
fivback combination. Since 
few high-efficiency flyback trans- 
formers required short time 
constant, the next best approach is to 
eliminate not the foldover, but its an- 
noying appearance. 

The flyback pulse voltage present at 
the “hot” side of the horizontal yoke 
is a strong positive pulse which occurs 
at exactly the same time and for the 
same duration as the horizontal retrace 
This pulse can be used to eliminate the 
foldover effect. One simple scheme is to 
connect a portion of this pulse to the 
first anode of the picture tube, an ele- 
ment which is usually connected to a 
350- to 400-volt B-plus point. A voltage 
divider is made as shown in Fig. 1 and 


ies of Rl and R2 are adjusted 


parent 


In some 


and yoke 
very 


have the 


“HOT” SIDE OF DEFL YOKE 
ntact einer 


a 

T > 

ANODE P 
> 
BR2 


Ri+7 
SEE TEXT 
. 4 “i 
« “a 
+350-400V 





Fig. 1—A circuit to reduce foldover. 


to blank out the foldover without affect- 
ing the rest of the picture. If too strong 
a pulse is used the left side of the pic- 
ture will appear darkened. If the pulse 
foldover will remain 
visible. A good starting value for R1 is 
100,000 ohms and for R2 between 330,- 
000 and 470,000 ohms. Both resistors 


is too weak, the 


*Author of 


MAY, 


Television Sermnicing, Prentice-Hall, 


1951 


should be 1-watt types to avoid deterio- 
under the high pulse voltages. 
If too much pulse results, increase the 
value of R1; if too little is present, re 
duce Rl. The lead to the first anode of 
the picture tube is usually a bright red 
lead going directly from the socket to a 
B-plus point. 

It can be argued that by the above 
method a portion of the picture is lost 
This is true, but the portion is only a 
very thin strip, normally at the extreme 
right of the picture, and we doubt that 
any viewer would ever miss this tiny 
edge. In any event, the elimination of 
the foldover is usually such a great 
improvement that it far outweighs the 
loss of a small edge which is often 
blanked out by the mask anyway. 


ration 


Remote picture tube 

I want to add a remote 17-inch tube to 
an RCA T-100 to be located 10 feet from 
the receiver. What kind of cables should 
IT use and how should I obtain the 
ture signal from the present set? How 


pie- 


MASTER CRT 





10-12 FT OF 72. COAX CABLE 


hetter without it, althou 
lowed 
the lette) H 
Rapids, Mich. 

Apparently one 
working properly ¢ 
defective part 
this failure. I 
replace all tubes in the booster, mez 


manufacturer 


Vaste 


may 

would suggest 

the plate, screen, and B-plus vo 

and check all coils and connections w 
an ohmmeter. As a last resort, repla 
each coupling capacitor in turn and tt 
tuning each circuit slightly 


Distorted scanning lines 


The scanning lines in a Zen 
23H52R are distorted on the left 


for about 4 inches horizont 


1 1 


Hou 
Pittsh 


tending from top to botton 


this be cured?—S sarton, 
Pa. 

This condition is known as 
“ringing.” To 
place the 56-uuf capacitor in the defl 


“damping 


bars” or remove it, 1 


tion yoke by one of at least 68 puf 


CONTRAST 


+ 300V 


Fig. 2—Cathode follower and picture amplifier hookup for remote picture tube 


follower? What 
additional 
Carr, San 


can I connect a cathode 
should I use for an 
amplifier?—F. R. 
Vateo, Cal. 

Fig. 2 shows suitable connections for 
a cathode follower and the extra picture 
amplifier. Different values may be re- 
quired for the video peaking coils, de- 
pending on the wiring and layout, but 
with the coils shown you should get a 
fairly good frequency response from the 
eircult. 

The 6J6 cathode follower is connected 
to use both sections in parallel and this 
tube should be mounted near the video 
amplifier of the original receiver. The 
6AU6 auxiliary amplifier should be lo- 
cated at the remote unit. It 
may be possible to bring the filament 
and B-plus leads over from the main 
chassis, but if the sweep sections for 
both picture tubes are in use, a separate 
power supply and sweep circuits will 
be required for the slave unit. 


eiureunt 


picture 


Viewing 


No gain from booster 


We have an Astatic AT-1 TV booster 
that gives no gain at all. The set works 


place the damping tube and the 6BG6-G 
and readjust the horizontal drive con 
trol. As a last shunt the grid 
resistor of the 6BG6-G l-meg 
ohm resistor. 


resort, 
with a 


6CB6 in weak-signal area 


Is it 6CB6's iy 
of GAG5's in a 630 TS type set fo 
ter weak-signal area 
Paetke, Arp, T¢ 

The new 6CB6 can 
either a 6AG5 or a 6BC5 
6CB6 has no connection fr 
(pin 7) to cathode 
so that some rewiring is 
the tuner, connect pin 7 to pin 2; 
i.f. circuit connect pin 7 
connect the cathode resistor 
from pin 2 to ground. Realignment 
tuner and the i.f.’s is necessary 

Should oscillation occur with the 1 
tubes, dress all leads carefully to pre- 
vent grid-to-plate coupling. Change the 
cathode 5 
stages showing the greatest tendenc 
oscillate. 


possible to use 


Howeve 
internal 
suppressor (pin 
necessal 

in 
to ground 


(59 oht 


resistors to 56 ohms in 


—end— 
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Oa grid dipper me absor 
tion meter, both in one cake, 
give versatility to this unit 


L. BUMBAUGH 


to such 


COILS ments 


capacitance bridges 





energize circuits t& 

ating 1 queng eS itel 
GRID-DIP TUNING nstea hogy y abl 

weg capac 

and pre¢ rmine 

they are placed in 

also frequently cannot 

actual power output of their 

ters by the only reliable measure: 

that of field strength at a distance 

This meter is an r.f. oscillato 

milliammeter in the grid circuit. | 

in coils are used to vary the induct 

and a calibrated variable capac 

tends the frequency range for ar 

coil. The milliammeter read 

grid current, and thi 

measure of the energy 





circuit—the greater tt 
greater the current. 

This type of meter is cz 
meter and its operation 
interaction of coupled ¢ 
example will best explain its « 

Assume we have a coi! : 





capacitor hooked up in paralle 
wish to find the resonant frequ 
Q of this circuit. The L-C cor 
will absorb energy from an ext 
exciting source when its res 
quency 1s the same a t 
source. Since our L-¢ 
fixed, we must vary tl 
the source to the corre¢ 
quency. In this case the si 
a grid dip oscillator, or, 
to call it, a grid dip meter 
We first select a coil 
whose range is likely to in 
resonant frequency of our L-( 
Photo of the grid dip and absorption meter together with the power supply. nation. Then we place the mete 
The absorption meter uses no power, is entirely independent of the dip meter. alongside the coil of the L-C 
tune the meter throu 
Watch the milliammeter 
in reading. Initially the meter w 
well up on the scale, but as we t 





capacitor dial it will make a sud 
1 then return to its high read 
» the meter for its greates 
to the tuning capacitor 
brated in frequency 
tance coil. This frequer 


nant frequency of our L-( 








nation, and the sharpnes 

and depth of the dip give u 
idea of its Q. 

Rear view of the meter. The 5-pin coil socket is mounted between the meters on When the energized circuit 
a metal strip fitted across the back. The left end of the case is of lucite. grid dip meter has the same fre: 





as the resonant frequency of ou: 
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ombination, a transfer of energy takes 
place between the energized and the 
unenergized circuits. The energy lost 
from the meter circuit causes the feed- 
back in the oscillator circuit to decrease, 
and there is less rectified grid current. 
The milliammeter which measures this 
grid current dips to its lowest value at 
the frequency where the energy absorp- 
tion is greatest, and this is the resonant 
frequency of the circuit under test. 

Fig. 1 shows the circuit of the meter. 
It is one long used for grid dip meters 
and is easy to construct. The coil design 
and certain mechanical details follow 
the design of W2AEF, W. M. Scherer, 
whose coil design* in particular was 
such an in provement over previous 
models that we scrapped some previous- 
ly purchased equipment to incorporate 
it in a meter which could be used as 
either a “powered” meter or a field 
strength meter requiring no batteries 
This is an advantage where a battery- 
powered meter would be unnecessary 
or cumbersome, and to take advantage 
of this feature, the power supply is 
built in a separate chassis. 

Fig. 2 is the additional circuit which 
is built into the meter case. It is an 
absorption meter for making field 
strength measurements in locations 
where it is inconvenient to use line or 
batteries. When using the circuit a 
short antenna may be attached to the 
antenna binding post. 


Construction details 


The instrument is built into a 3 x 3 
x 12-inch case made of Dural with the 
two sides and one end piece made of 
%-inch thick pieces and the top and 
bottom of 4s-inch pieces. The side pieces 
are drilled and tapped to hold the top 
and bottom in place with 6-32 screws. 

One end of the case is made of lucite 
which is drilled to accommodate the 
two jack bars in which the coils are 
plugged. Details of the jack bars are 
shown in Fig. 3. 

Two brackets, also shown in Fig. 3, 
must be made to hold the jack bars 
which are peened to these brackets in 
hole A which is drilled and countersunk 
to provide anchorage. To mount the 
brackets on the tuning capacitor, in 
this case a National STD 50, first take 
the capacitor apart and reassemble it 
with the brackets bolted to the stator 
assembly. When this is done, the jack 
bars will stick out from the stator 
plates with their center-to-center dis- 
tance about 112 inches. Now the lucite 
end piece can be drilled to take the jack 
bars. One of the photos shows the 
capacitor assembly complete with tube 
and other components. 

The jack bars should extend through 
the lucite end piece about % inch. A 
little Vinylite cement around the jack 
bars on both sides of the window will 
help keep them in place. The only other 
fastening is a sleeve of copper tubing 
around the jack bars between the lucite 
and the bracket on the capacitor. This 
sleeve takes up the thrust when the 
coils are inserted. 


* CQ, May, 1947 


MAY, 1951 


Servicing—Test lustruments 


ther bracket, made of aluminu 
mounted on the back to take th 
coil socket for the absorption met 
coils. Use ceramic sockets for the coil passing 


and the 955 tube. This socket is mounted through 


form. One 
ase, and 
ase. Star 
the wire 


the longe 


about 4 inches from the Dural end of the lug on the ba 
the case, and a hole must be cut in the Now start the wir 


Dural bottom piece to fit over this the win 
socket. The rear view photo shows this number 
bracket in place. The 140-uuf capacitor wire thr 
of the absorption meter is mounted _ site the 
directly below this bracket with its _ slot 
shaft extending through the top piece banana 
between the two meters. ‘OusS are 
The rest of the circuit can be assem- a_ protec 


ding spa 
of turn 
ough hole 
shorte 
the base, 
plug or 

» finished 
‘tive sleeve 


bled in any way. The only requirement ucite which 


is that the mechanical construction be dimensi 


very rigid, because this is a frequency of the 
neasuring circuit. 


yn B, Thes 
photos. 


Calibration 


Coil data The n 


Two sets of coils are needed for the quency « 
instrument. One set is for the absorp- cations 1 


eter ma 
overage 


ecelver, 


tion meter and the other for the grid with a good frequer 


dip meter. When 


using a 


The absorption meter coils are wound warm up thoroug n ‘ 
on standard 5-pin, 12-inch diameter meter oscillator frequency again 


coil forms. Fig. 2 shows how the coils _ b.f.o. of 


the receive! The frequenc 


are connected to the base, and Table I for various zero-beat points can ther 


gives the winding data. marked 
The grid dip meter coils are wound coil has 

on special forms which must be made dial. 

up. These forms are mounted on a poly- A goo 


on the meter tuning dial. Eac} 


a separate scale on the met 


d check of the calibration 


styrene or lucite base which is fitted make a zero-beat setting between met 


with banana plugs that plug into the and receiver at some frequency. Ther 


jacks on the lucite end piece of the move the meter setting to what shx 
meter case. Dimensions for the coil be the second harmor vf the frequ 
form and base are shown in Fig. 4. cy. Leave the meter set and retune 


Dimensions A and B depend on the _ receiver 


to the second 


number of turns on the coil and are own scale. If the me 


given in the winding data of Table II. good, tt 
Two 144 x M4¢-inch slots are milled in close t« 


le New setting 
zero-beat 
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Fig. 1—The grid dip meter and supply circuit. A 3-wire cable connects them 
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Fig. 2—The absorption meter circuit. § capacitor 
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Fig. 3—Construction details of the 


brackets and the jack bars 
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> Fig. 4—The details and dimensions of the coil forms for the grid dip meter. 
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Uses for the meter 

The grid dip meter can be used as an 
absorption type frequency meter by re- 
moving the plate voltage from the 955 
tube with switch S1. In this case, reso- 
nance is indicated by upward readings 
on the milliammeter. 


Table |—Absorption Meter Coil Data 


Range (mc); Secondary 
7 


Tuned primary 

urns Wire | Turns | Wire | Winding 
Size Size Length (in) 

175-6 ! 30 38 1% 

45 -163 

10 4-28 

25.3-80 

Secondary turns all close-wound, |'/;-inch di- | 

ameter, spaced ‘/4-inch from primary. Use 

enameled wire for all windings 


Inductance can be measured with the 
meter by hooking it up in parallel with 
a known value of capacitance and find- 
ing the resonant frequency of this com- 
bination. The value of the inductance is 
then given by: 

1,000,000 
L= 4x2 f2C 
in henrys, f in cycles, and C 
arads. 


where L is 
in microt 

In the way a capacitor can be 
measured with a known value of induct- 
ance 


ame 


In this case the value is given by: 
1,000,000 
C 4x° f° L 
and the answer comes out in 
farads. 
Being an r.f. 


micro- 


oscillator, the grid dip 
meter naturally will serve as a signal 
generator. It can be used for receiver 
alignment, as well as to measure the Q 
of a tuned circuit. To find Q, connect a 
v.t.v.m. across the tuned circuit and 
measure the voltage as the grid dip 
oscillator is tuned to the resonant fre- 
quency of the tuned circuit. Then back 
the meter off resonance (both above 
and below) to the point where the 
v.t.v.m. reads 70.7% of the voltage at 
The Q is then found by 
applying the formula: 
f 

QO 1 -f2 
In this case f is the resonant frequency, 
and fl and f2 are the off-resonance 
frequencies at the 70.7% points. 


resonance. 


An end view of the meter showing the 
lucite end piece and some of the coils. 
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hents 


Data 


Wire Turns 
Size 


Table II—Grid Dip Meter Coil 


Coil No. Range (mc) A (in)! B (in) 
54 Ms i", 
-8.3 y V4 
ug | M%, 30 
02-18 | 1-3/16| 24 | 
5 | 175-3) | '% | 20 | 24 
| Coil No. 5 spaced over | inch, all others close- 

| wound. Use enameled wire for all windings 


2 
4 
6 
' 


! 
2 
3 
4 


2 
/2 

2 
“a 


Antennas also can be checked with the 
meter. In this case it is necessary to get 
near a point of high current in the an- 
tenna because coupling to the meter coil 
is inductive. If such a point cannot be 
reached, turn the meter pickup coil so 
its axis is parallel with the antenna 
wire to get capacitive pickup. Normally 
this pickup is rather weak. Another 
way to get pickup is to wrap a turn or 
so of the antenna or several turns of the 
lead in around the pickup coil. 

Standing waves on a _ transmission 
line can be detected by energizing the 
line and sliding the meter pickup coil 
along the line while watching for a 
reading. For this check, use the meter 
as an absorption meter and watch the 
milliammeter for a reading. Neutraliza- 
tion can be checked in the same way. 

Parasitics are located by plugging 
headphones into the jack provided for 
them on the front panel and using the 
instrument as a grid dip meter. Be care- 
ful not to come in contact with the 
power circuits of the transmitter. Using former with 63 sau teaer ee pirical 
the meter as a grid dip meter, tune it ed cable: hookup wire and assorted hardware 
through its until find the —end 


The oscillator circuit is built on a sep- 
arate subassembly. This view shows the 
two jack bars mounted on the capacitor 


parasitic beat note. Leave the meter set 
ting unchanged and explore the trans- 
mitter until the dip of the milliammeter 
mdicates that the offending 
circuit is nearby. 


resonant 


Materials for Grid Dip Meter 

Resistors: |—220, |—10,000, 1—22,000-ohm, '/2-watt 
Capacitors: 4—200-uf, mico; 1—50-uuf, 2-gang 
variable 

Miscellaneous: |—type 955 tube and ceramic sock 
et: I—0-l-110 meter: I|—closed circuit phone jack 
jock bars, .oil forms and coils (see text); |—s pst 
switch: hookup wire and assorted hardware 
Materials for Absorption Meter 
Capacitors: !|—.002-uf, mica, !|—!40-uuf voriable 
Miscellaneous: |—0-400-:0 meter: |—150-ma lamp 
i—push-button switch: I—1!N34 crystal; 5-pin, I'/2 
inch diameter coil forms and sockets: hookup w 
and assorted hardware 

Materials for Power Supply 

Resistors: 2—2,500-ohm, |0-watt 

Capacitors: |—!2-uf, 450-volt, electrolyt 
Miscellaneous: |—350-0-350-volt a power trans 


range you 


A Voltage-Regulated Power Pack 


Voltage-regulated and variable-volt- 6SJ7 d.c. amplifier. A drop in 
age power supplies are described from voltage lowers the bias on the 
time to time but supplies having varia- its internal resistance 
ble outpu‘ which is stable over a range’ stores the output voltage to its 
of load conditions are hard to find. level. The 15,000-ohm 
Capable of delivering 110 ma at 175 controls the output voltage by varying 
volts d.c. and 60 ma at 300 volts, this the grid bias on the 6SJ7. This tube is 
electronically regulated variable-voltage stabilized by passing its cathode current 
supply is recommended by Cornell- through the 0C3 voltage-regulator tube 
Dubilier Electric Corp. for experi- A 150-ma meter measures the current 
mental and laboratory service. drawn by the load and a 500-volt d. 

The power transformer is rated at meter neasures the output voltage. A 
120 ma. If more current is required, the standard l-ma d.c. meter having a 
power transformer and rectifier can be resistance of 105 ohms can be converted 
replaced with units having higher to a 150-ma meter by shunting it with 
current ratings. a 0.7-ohm resistor. 

The 6B4 serves as a variable resistor meter can be 
in series with the load. The internal volts by 
resistance of the tube is con‘rolled by resistor in 
the bias applied to its grid by the 


drops 


potentiometer 


l-ma 
read 500 
500,000-ohm 


Likewise, a 
converted to 
connecting a 
series with it. 
—end— 


10H /\30MA 


524 6B4-G 


a 


16 


‘ 
22K 7/10 
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OUT VOLTAGE 
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VAR VOLT 
REG OC OUT 
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HE present tube a 
many types. In many areas, 
ever, the demand is especi 
tic for types widely us 
service. The replacement 
more serious for TV own 
their sets require about three tir a I work at i 
many tubes as radios do. Besides é ral recent Technote 
factors which increase t mo! same ty numoer but me 
y rate of TV tubes Ué anles may Vary en 
For one thin 


g, the eye ‘ ent full interchangeabil 
ica] than the ear. Distort or low ga t (Raplo-ELEcTR« 

n picture circuits become apps t 1951, page 98). This may 
when t 9S DEC weak any st Vid f. and detecto1 

ers remair naw: f aud i ts pM bly others—a 

long after the } v bad 

Another factor is the TV serv which Differences in sets ¢: 

s commonly sold on a iportant. The te 
A radio owner may be 


his service technician until hi suf- factory on one model 

Or . 11 on another by the same f< jar r us The 5V4-G1T 

As compared to anything ha as rectifier with a 1400 IPV 
Pv? 


major breakdown 

I with service guaranteed, 
owner may expect almost perfect enced before, television t Socal 3 . 0. Rat 
ception The service techniciar is going to be 
want to replace doubtful tubes | f  and-try, and will aepend 
to avoid unnecessary cal t 
© Increase the replace nd intel 1 

ibes. ay get from substitutior 

Technically, TV tube rey The accompanying chart 
are far more critical than substitutions ntend to serve merely as 


n AM radios, where tolerances art guide and possible time-save1 
often very broad. During the last war, categories of tubes 

more than one large service department s. Each group 

worked on the basis that f ub - ( y related. In some cases 
tuted tube did not burn out di- changes are required to s 
ately, and if the set contin to play, typ ry another. In others the 
! characteristics is rather 
Television is not as sim] as thé . because of the wide 


In the v.h.f. front ends, a t who TV circuit character 


6AG5 
6AK5 
6BC5 


the substitution was satisfactory 


MAXIMUM PLATE DISSIF ‘ 6. - t r 
: p= RATINGS IN MA UNLESS NOTE 6AV5- GT 
Ep 2 . Bs 3) WBE OTHERWISE 6.3V/1.24 
—EglO gm5200 PG .0035 I2AU7="gB.5V Ep250V ip 10. TUBES FIT OCTAL SOCK 
2AU6 SAME EXCEPT (2.6V/.15 12BH7~Egi0.5V Ep250V ip ti, UNLESS NOTED OTHERWISE 
(PVs PEAK INVERSE PLATE VOLTA 


ETS 
6805- 

6AUS 
@ = MINIATURE BASE BAVS-G 


MAY, 1951 
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Picture-Tube Replacements 


HE current tube shortage and the The over-all dimensions of tubes be- able without modifying the circuit 
gradual change to larger screens come the most important factor in sub- cabinet in any manner. For example 
are making some types of picture _ stituting tubes of the same general size the 16GP4, 16GP4-A, -B, and -C are 
tubes difficult to replace. A replace- and type, so this replacement guide lists identical except for the face plate 
ment guide for picture tubes can become _ tubes in descending order of size. Thus, There are no types which approximate 
an almost endless cross-index of tube if tube lengths vary from 18% to 17% the 8AP4 (metal round) and 17CP4 
types unless we assume that physical inches (as they do in 124-inch round (metal rectangular) tubes. 
and electrical alterations are to be held types) you can feel sure that you are Deflection angles can be 
to a bare minimum which requires not likely to have as much trouble re- roughly into two classes. 
hardly more work than replacing a placing with one listed above it as you covers from 50 to 60 degrees 
tube with another of the same type. would when using the top tube in the second covers wide-angle tubes 
Interchanging metal and glass, round list to replace the one on the bottom. 70-degree variety. A new deflection 
and rectangular, or electrostatic and Tubes with the same dimensions and yoke is necessary when a 50-60-degree 
magnetically-focused tubes are conver- electrical characteristics and differing tube is replaced by a wide-angle ty 
sion jobs rather than simple tube only in the type of face ; te are con- When replacing a 16AP4 (53 de 
replacement. sidered as being completely interchange- with a 1GEP4 (60 degrees), the 
sity for replacing the deflection 
will depend on the particular set. Some 
may use a _ yoke like the RCA 
20D1 or 20D12 which provides for de 
flections up to 53 degrees, while other 





round, 50 degrees sets may use a type 205D1 or equiva 
lent which can be used with tubes up to 





bi Cavit . pans 
naar Ball. ad 60 degrees. The need for replacing the 
None Cavity yoke is best determined by experiment 
Single Cavity 


Gane Bail Face-plate curvature may be a fac 





tor in selecting a substitute tube. If you 
inch glass round, 50 degrees substitute a tube having a smaller rad 
Double es ius of curvature, the center of the face 
is likely to strike the safety-glass w 
the tube is properly seated in its crad 
Likewise, if a tube having a 
radius of curvature (flatter f: 
Single a. used as a replacement for one |} 
smaller radius, the mask may 
Anode connectors for glass tu 
1613 16 Double 1 Cavity of two general types. Some are re 
Single 1 Cavity 
Double 1 Cavity balls and the others are cavitie 
location of the connectors with 
to the base pins and the posit 
Double Cavity cone varies trom one type of 
Sinuie eae another. This may make it ne« 
Double Cavity , use a longer high-voltage 
Fs ppb better to replace the entire le: 
than to splice it. A faulty ‘ 
16-inch glass round, 50—60 degrees likely to cause arcing and the wrapping 





aNe=NNS 
“NNN @eee 
“<< www 


et tt ttt et 


12 
12 
12 
12 
12 
2 
12 
12 





14-inch glass rectangular, 70 degrees 








70 degrees 











Saatie Cavity ; over the splice is likely to be a point 
Double Cavity for voltage breakdown and on 
Single Ball | 

Double Cavity 

Double Cavity 

Double Cavity 

Double Cavity 





16-inch glass round, 70 degrees 





Double Cavity 
Double Cavit . ‘ P 
Single Canty Socket wirtag diagrams are t 


Single Cavity | for most type of tubes, but t 
Single Cavity . . 
type of base may make it nece 
16-inch metal round | change the socket. In most 
as z yt , ic car 
225 16 Double 1 this is a small job which can 
958 Double 1 a Tew minutes. 
TAL Single ’ This chart is not foolpr 











don’t believe that you will 


17-inch ass rectangular 
3 3 that is foolproof as long as e 





958 Single 1 Cavity a soi uk = 

1358 Single 1 Cavity facturer continues to produ 
many different types and 
19-inch glass round you give some thought to the 











meta Cavity ’ } substitutions before insta 
Double Cavity tube you will find that a la 
Single Sorry . of common tubes can be replz 
ctangula . minimum of time and effort 
Steele eas Special notes: 
Single Cavity a——This tube has no exterior conductiv 
(Contin ted at bottom or tac g pag 
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Speed Means More Money 


IME is 
one 1s tk 
Watch 


tion, 


the all-important factor if 
> make a living out of 

yur time and your reputa- 
honest 


time 


radio 


an 
for 


can ea 


charge 


and 


make 


pay 


and 
large enough to your 
and 
radio with distorted tone, 


investment, t 

In any 
immediately 
tors. A 
most 
20,000-ohn 


you 
ook 


for leaky coupling capaci- 


1,000-ohm-per-volt meter is al- 


useless for this quick test, but a 
voltmeter 
grid 
lowest 


s-per-volt or a v.t 
Measure between 
ially on the 
ght upward m 


will do and 
range 


vvement 


ground, u 
There will bea 
of the meter (if 
bad, full-scale 
With the meter on a higher 
ohn s-per-volt of the 
and voltage of the particular circuit) 
shunt the grid resistor, the re- 
sistor, and the screen grid with meter 
probes. This will tell about the resistors 
(if tone « s up or volume comes up to 
natural strength). 

Gassy will sometimes 
plus potential on the grid. In a Grunow 
11G, the two coupling capacitors that 
feed the 6F6’s were replaced and new 
metal tubes were installed. About 10 
volts plus appeared on one grid and 2 
on the other. First thought was that the 


a leaky coupler is very 
deflection) 
j 


(de- 


sometimes 
range 
pending or meter 


plate 


tubes cause a 





(Continued trom facing page) 
coating. It may be necessary to add 
approximately 500 uuf to the high- 
voltage filter when it replaces one 
with an exterior coating. In the re- 
verse case, be sure to ground the ex- 
terior the replacement 
tube. 

A triode-type tube. It has no No. 2 
grid. For circuit modifications, 


coating of 


com- 
pare circuits of sets having triode- 
and tetrode-type tubes. 

This tube has a 2.5-volt, 2 
heater. All others have 6.5-volt, 
ma heaters. 

Face plate has 20-inch ra 
curvature. All others in t 
group have 40-inch radius. 
Requires RMA 109 focus coil. Others 
in this group require RMA type 106. 
Face-plate curvature 56-inch 
radius. Others in this have 
27-inch radius. 

Deflection 
Others in 
angles. 
50-degree deflection angle. 
60-degree deflection angle 

70-degree deflection angle 

Face plate curvature has 40-inch 
radius. Others in this group } 
27-inch radius. 

—Some have outside conductive coat- 
Ings, others have not. (See note a.) 

—end— 


l-amp 
600- 


ius of 


his 


S1Z¢€ 


has 
group 


angle is 50 degrees. 


this group have 60-degre¢ 


ave 
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By W. G. ESLICK 


had a 10-vi 
gassiness ¢ 


Revealing voltage checks 


rtable radios 


ment t 
(start at 10,00( 
1] filament v 


voltage 
work down tl 
rect). a temporary 
tag ought to be put on 
On any set, after checking the tubes 
measure the B-plus at the rect and 
screen, plate, and cathode of the power 
tube (if self That will 
indicate if the power circuit is O.K 


itape 
repair, 


the set 


This is 


ier 


bias is used) 


“Circuit-disturbance™ 


Assuming the set is 
check” is the fastest 
trouble. Start at the grid of the 
tube, then to the plate of the 
for or a loud click, and 
grid of the a.f. tube, t 
of the det. 
the if. system grid by grid 
by plate to the mixer and r.f. (i 
If a hum or back 
diode plates and a click is 

but not on 
, 


the trouble is 


is quick 


dead, a 


way tt 


hum 


second and ba 


click is heard 
heard 
i.f. plate the 
ampie, 
meter 


By using the 


as practiced by olde radiomen 


years trouble-shooting can be narrowed 


seconds to one certair 
little 


range to 


aow! in 
J common sense 
With a 2 


. 200 volts would be 


Use a 
use. 
resistor (with som 
tance inductance of c 
use the voltage check and hum-clic} 
Many of the midget portables 

different brands—eve 
warranty—are low 
Either 
or using the 
bad screen 
GO", of the 


volitag 


and irse) 


eral 
dealer 
and mushy. 
check 

ll find a 


making 
meter as 


audio in 

low-range 

voitages 

in the r.f. 
res 


a few sets use the 


wor! secti 


.S are stance-coupled te 
(and 
i.f.’s also) 

If noise can be obtained througt 
the grid of the m 
when the grid is touched, 


41 
t} 


set at ixer and r. 


t’s a good be 


(00-ohms-per- 


e 
f 


+ 


g tubes 
or mixer plat 
. the screen should 
125 volts (with 
In a.c.-d.c. sets the 
the same as the plates 


if the set is te 


except 


scree 


60 volts 
Audic may 1 
20 volts, depending 
Example: on 
would find around 25 


screens 


Vaiues 
one 
(plate) and on } 
either zero or 12-18 volt 
(self bias or fixed bias 
to see for sure if there 
measure it between gri 
side of the grid re 

T ! 


network isnt used) 


Automobile radios 


Some auto radios 


ive around 160 and 


taye and some 
straignt 
earned | 
the next one 
auto radi 
buzzing 


and then afte! 


and 

er first, 
alled, see if 

Outside of the 

ystem, the 
other 

ircult to 


radio, 


antenna. 
\ handy tool for catcl 
ittent filaments that 


.d.c. set is a | 


across each filament 
ntermittent. A v.t.v.m 

of 20,000 ohn 
y 1s almost a mus 
Another speedy tool i 

audio amp! 
ferably in a pro 
an .0001 capacitor 
grid, for a.f. and 
} 


can u here volun 


one 
find 
the tone mushes up and ¢ 
things. It is worth it 
—end 
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Video Bar Generator 


Speeds Set Alignment 


This compact instrument provides a pattern for 


precise adjustment of television sweep circuits 


By RICHARD HENRY 


ERVICE technicians have come a 

long way indeed from the days 

when a voltohmmeter, tube tester, 

and signal generator could do just 
about any testing job that came up in 
ordinary service work, The outstanding 
cause of the additional headaches is 
television. 

Most technicians have found that ex- 
isting test instruments satisfy their 
needs except in one department: there 
is still no cheap and easy way to put 
an actual picture on the receiver 
screen to simulate exact operating con- 
ditions. Perhaps some day someone will 
make a monoscope camera chain cheaply 
enough so that every service shop can 
put the RMA test pattern on every re- 
ceiver before it leaves the bench. Mean- 
time, some cheaper and handier way to 


check linearity and operation of the 
syne circuits and the signal channels 
is very useful. 

One good answer is a bar generator 
such as the one pictured and described 
on these pages. As the diagram shows 
at a glance, the circuit is easily con- 
structed by an experienced experiment- 
er with the time to spend, or the instru- 
ment may be purchased ready made.' 
As photo A indicates, it is small enough 
to be carried around for use in adjust- 
ing receivers after they are installed, 
and it takes up little space on the serv- 
ice bench when it is used for checking 
the sweeps and as a handy signal gen- 
erator 

The bar generator is most often used 


‘Superior Instruments Company, New York, N. Y 
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Complete schematic diagram of the Su- 
perior bar generator. Data on the coils 
is given in the text. Other v.h.f. tubes 
may be substituted for the 954’s shown. 


Photo A—The Superior bar generator is 
housed in this 5 x 10 x 7-inch case. 


to adjust horizontal and vertical linear- 
ity of receivers. It contains a v.h.f. os 
cillator, tunable continuously over chan 
nels 2 through 6. The v.h.f 
is grid-modulated by a 
which may be either an oscillator or an 
amplifier. 


oscillator 


second tube 


Vertical linearity 

When vertical linearity is to be ad 
justed, the v.h.f. oscillator is tuned to 
some channel between 2 and 6 and the 
receiver tunes in the signal. {Since all 
the tests can be made on these lower- 
frequency channels where the receiver 
is most stable, it is not necessary to 
use channels 7-13. However, if there 
is some necessity for testing on the up 
per channels, the v-.h.f. oscillator gen 
erates plenty of harmonics which can 
be used.) The oscillator which furnishes 
the modulation is tuned to a frequency 
which is an integral multiple of the re- 
ceiver’s vertical-sweep frequency. As- 
suming that the vertical hold control is 
set correctly with a tuned-in station to 
begin with, the vertical-sweep frequency 
is 60 cycles. 

If the frequency reaching the 
tube grid from the bar generator (the 
demodulated signal) is 120 cycles, and 
the waveform is sine, two light and two 
dark bars, all equal in height, will ap- 
pear horizontally across the screen. The 
reasoning is quite simple. It takes the 
cathode-ray spot 1/60 second to go from 
top to bottom of the raster. It takes the 
modulation signal only 1/120 
go through a cycle from zero to maxi 
mum positive, to maximum 
and back to zero. Therefore there are 
two modulation cycles for every field 
scanned by the spot. Each the 
modulation goes positive the screen 
darkens; each time it goes negative the 
screen is brighter. The brightening and 
darkening takes place twice per field 
and the result is two horizontal light 
bars which appear against a dark 
background. 

The same kind of reasoning applies 
when we modulate the generator’s v.h.f 
oscillator with, say, a 600-cycle signal, 
which is easier to work with, for it pro 
duces 10 light bars. And if we use a 
highly pulsed waveform (with 
negative), like the oscillogram of Photo 
B, the light areas of the 
very narrow and the pattern looks like 
that in Photo C. 

Now we have a very useful pattern 
on the screen. If the receiver's vertical 
sweep oscillator’s waveform is a perfect 
sawtooth with linear rise, the bars are 
equally spaced. If it is nonlinear, the 
bars will be unequally spaced as in 
Photo D. The bar pattern is even more 
useful than the usual station test pat 
tern (which is now almost unobtainable 
on the air), for it shows exactly where 
the nonlinearity is on the screen (at 
the top in the case in Photo D). It is 
a simple matter to readjust the vertical 
linearity and height controls on the re- 
ceiver to eliminate the nonlinearity. 
Though the results are easy to judge 
by eye, finicky purists can even take a 
ruler and measure the 
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second to 


negative, 


time 


pulses 


picture are 


distances be- 


for 





veen adjacent lines unti] lir 
correct to the narrow side ot 
whisker, 


Horizontal linearity 

The same idea is used .o create ver- 
tical bars for judging horizontal linear- 
ity. The modulation oscillator this time 
must operate at a multiple of the 15,750- 
cycle line-scan frequency. To produce 
23 bars, for instance, it operates at 
362.25 ke, which is 23 times 15,750 
cycles. Each time the light spot travels 
from left to right once, it is darkened 
and brightened 23 times. When the 23- 
times ratio is exactly right the bright 
spots are lined up vertically and we 
have vertical bars. If the ratio is slight- 
ly off, the bars become diagonal. How- 
ever, as with the horizontal bars, the 
vertical-bar signal itself tends to lock 
the horizontal oscillator in syne with 
itself, so the bars can be made to stay 
put. 

Judging horizontal linearity is simply 
a matter of observing the spacing be- 
tween the bars. In Photo E, for instance, 
the bars are fairly equally spaced ex- 
cept at the very edges, where better 
linearity probably would not be possible 
anyway. 

The bar method of checking horizon- 
tal linearity proved particularly useful 
in the writer’s Admira] 30A1 which has 
three controls for adjusting horizontal 
scanning. The two most often used are 
the horizontal drive potentiometer and 
the width slug. There is, however, an 
additional slug adjustment (on the 
chassis deck) whose principal effect is 
only in the center of the screen. Using 
a station test pattern, an egg-shaped 
circle would normally be corrected with 
the first two controls. However, if, the 
inner slug needs adjustment, there is 
no way of knowing it; rounding the pat- 
tern circle with the outer controls would 
cause nonlinearity at the edges and that 
would not be easy to put a finger on. 
Using the bars, the conditions at each 
area on the screen show up independ- 
ently of other areas and the technician 
can see exactly what is needed. 


Checking sweep circuits 

There are two more uses for the bar 
generator which are possible with only 
a very slight addition to the equipment 
necessary for linearity checking. These 


Photo B—Pulsed waveform for vertical 
linearity testing gives narrow light bars. 
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asa 15,75( -cycie puise gener- 
s an excellent tool for check- 
which the high voltage is 
A common cause of this is failure 
of the horizontal sweep oscillator, whose 
pulses are used to create the high volt- 
age necessary for the second anode of 
the cathode-ray tube. There are other 
however. 

The 15,750-cycle pulse generator is 
simply connected to the point where the 
sweep pulses should normally appear. 
If high voltage returns, the sweep os- 
cillator itself was the of the 
trouble. If not, the sweep oscillator is 
probably working and the following cir- 
cuit should be checked for bad com- 
ponents or open connections, In contrast 
to the usual way of diagnosing high- 
voltage failure—laboriously checking 
ill the components—this system of sim- 

y replacing the sweep oscillator is a 


ing sets In 


dead. 
causes, 


cause 


pl 
big time-saver. 

The vertical sweep also can be 
checked. In this case it is only necessary 
to use the modulator tube as an ampli- 
fier. A 60-cycle signal from the bar gen- 
erator’s filament supply is fed to the 
grid, and the plate output is connected 
to the receiver in place of the vertical- 
sweep oscillator, The amplifier distorts 
the waveshape so as to approximate a@ 
sawtooth, as illustrated by the oscillo- 
gram of Photo F. 

In both cases the amplitude of the 
signals is not usually as great as would 
be obtained from the set’s own oscil- 
lators. The résult is that the sweep 
is not as great as normal and the 
width and height of the raster are 
smaller than usual. For testing pur- 
poses those deficiencies are of no im- 
portance as their mere presence indi- 
cates that oscillator was faulty. 


The circuit 


The schematic diagram shows how 
simple the bar generator is. The 954 
tubes are still plentiful on the surplus 
market at low prices and they perform 
excellently at all television frequencies. 
Their only drawback is that they re- 
quire the special] acorn sockets. Other 
high-frequency miniatures would un- 
doubtedly be adequate and a little ex- 
perimenting might be worthwhile. 

The v.h.f. oscillator is an adaptation 
of the grounded-plate Colpitts. L3 is 
an r.f. choke consisting of 80 turns of 
No. 34 enameled wire close-wound on a 
5/16-inch form. L2 is 2 turns of No. 
20 enameled wire on a 3/16-inch form, 
The circuit is unconventional but it os- 
cillates at the drop of a hat without the 
touchiness of some v.h.f. oscillator cir- 
cuits. 

The low-frequency modulating oscil- 
lator has a 4-position switch. In position 
1 it is a grounded-plate Hartley, oscil- 
lating in the 300-ke region. The tuning 
slug can be set for about 362.25 ke. to 
obtain 23 vertical bars. Fewer bars can 
be had if additional capacitance is 
added to the .00025 pf across the coil. 
A lower harmonic of the line frequency 


oscillator co for the 


can be used with about .001 uf 


across it. 
) 


In positions 2 and 


Phote C—Horizontal bars on receiver 
ecreen for testing of vertical linearity 


Photo D—Set with nonlinear vertical 
sweep shows bunching of bars at top 


Photo E—Pattern of 23 vertical bars on 
the receiver screen for horizontal check 


Photo F—The modulator distorts the 60- 
cycle vertical sweep signal from the line. 





Photo G—Chassis top of the unit. 


grid is connected to a blocking-oscillator 
transformer T. In the commercial in- 
strument these are special units, but a 
transformer designed to couple a single 
low-mu triode to a 500-ohm line will 
work practically as well. The 500-ohm 
winding should be the one that is 
grounded. 

In position 4, the grid is connected to 
a 60-cycle signal from the filament sup- 
ply, and the tube is used as a distorting 
amplifier and modulator. 

The grid leak is variable, the simplest 
method of fine-tuning the oscillator. It 
provides a rather wide range for verti- 
cal linearity checking—anything from 


V.h.f. 


oscillator is at right, Lf. at left. 


3 to 12 or more horizontal bars. Its 
effect is not great for producing vertical 
bars because of the much higher os- 
cillator frequency, but it is useful for 
getting the frequency exact once the 
slug of Ll has adjusted 
approximately. 

The output of the generator is avail- 
able through a standard phono jack con- 
nected to a switch. In the LINEARITY 
position, the jack is connected to a small 
coupling coil L4 consisting of 10 turns 
of No. 26 enameled wire wound around 
the ground end of L3. The coupling is 
capacitive, not inductive. At the same 
time the switch connects the output of 


been 


Photo H—Underchassis view. The r-f. tuning coil is at the end of the tuning cap- 
acitor at photo left. Below it is the cathode coil combination L3-L4 in the diagram. 


the modulator tube to tl 
v.h.f. oscillator to 
modulation. 

In the SWEEP 
switch connects the jack direct 
modulator. Though, as we h: 
scribed, positions 3 and 4 of the 
switch are 
stitution, the bar generator 
ful as a source of audio \ 
rough checking of sound cit 
the selector in position 2 and tl 
switch on the swee) position, : 
signal of 180 to 600 cycles « 
available. It is pulsed, of 
Photo B), and cannot be 
exact measurement, but it 
source of audio for signal 
a.f. circuits. 


positi yn 


used for sweep-cit 


Construction and operation 
Simple as the bar 
principle, it still includes a v.h.f 
lator which must be reasonab 
and a modulation oscillator whi 
remain on 
periods. The commercial instrun 
built on a copper-clad cha 
Photos G and H) to avoid g 
as far as possible, and is er 
in a metal box to avoid interf 
other receivers on the bench o1 
Use short leads and take care 
cold solder joints. The s 
reachable through a small 
rear of the case so that t 
can set up the number of ve 


generator 


frequency for 1 


und 


tir 


he wishes on a particular 
screens require more bars for 
age person because when the 
and they are widely separate 
harder to judge quickly by 
any accuracy. 

Operation for linearity 
very easy. The shielded conne: 
is plugged into the jack on 
panel and the alligator cl 
other end are fastened to t 
antenna terminals. The rece 
tion selector is set at some c 
tween 2 and 6 and the bar g& 
r.f. tuning knob is rotated 
screen brightens. It is 
have the brightness and contrast 
trols of the receiver set as for an a 
age picture. The 
is set to vertical or horizontal linearity 
and the SWEEP FREQ control is adjusted 
until the bars appear and stand still 
on the screen. 

When the unit is used as a 
sweep source, the receiver chass 
course must be pulled out of the cabinet 
Reference to the receiver diagram will 
quickly indicate where to connect the 
generator output to substitute for the 
suspected sawtooth 
faulty set 


satisfactory 


selector-switch knob 


generators of the 


Materials for Generator 


Resistors: |—2.000, 15,600, I—10.000 !—15.000. 2— 
20,000, 2—33,000 ohms; I—I.5 megohms; i—25 
ohms, potentiometer 

Capacitors: |—5, |—50, 2—250 uuf, ceramic: 2—.00! 
1—.01, I—.03, 2—.05, 1—0.5 wuf, 400 volts. paper 
2—40 uf, 450 volts, electrolytic: |— 30 wut, variable 
Miscellaneous: 2-954, |—46H6-GT, tubes and sockets 
1—500-volt c.t. transformer with 6.3-volt winding: |— 
s.ps.t.. |-—dpdt 1—single pole, 4-position 
switches; |—pilot lamp and assembly: co 
chassis, hookup wire, assorted hardware 

end 


forms 
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USEFUL addition to any labo- 

ratory or shop, this power sup- 

ply furnishes a continuously 

variable a.c. voltage with per- 
fect smoothness from 0 to 17% 
the line voltage and a d.c. voltage with 
equal smoothness from 0 to 350 volts at 
150 milliamperes. 

While it is not a regulated supply, it 
does have the advantage that any a.c. 
or d.c. voltage between zero and the 
limit of the supply is available, without 
steps. The circuit appears in Fig. 1. 

The a.c. section can be used to regu- 
late the line voltage, furnish filament 
voltage, increase or decrease the second- 
ary voltage in plate and modulation 
power supplies, to regulate the speed of 
motor-driven devices, to control lighting 
for photographie work, and for any ex- 
perimental work requiring a varying 
a.c. voltage. It is exceptionally useful in 
tracing unknown transformer windings. 

The d.c. section can be fur- 
nish d.c. power for experimental work, 
receivers and amplifiers, for test volt- 
age to determine proper coefficients in 
unknown circuits, to obtain proper volt- 
age for relay operation, for emergency 
power supply for bias, screen, or plates, 
for calibrating instruments, running 
characteristic curves, ete. 


above 


used to 


The a.c. section uses a General Radio 
Company Variac, type 200-C. I was 
lucky enough to pick up one on the sur- 
plus market. The Variac is a continu- 
ously adjustable autotransformer; it 
consists of a sinkle copper winding on 
an iron toroid core. Contact between the 
winding and the load circuit is made 
through a special carbon brush which 
contacts at least one turn of wire at all 
times. This autotransformer is rated at 
1 ampere, or around 120 watts, and 
should be provided with a fuse 

For the d.c. section the output of the 
autotransformer is connected to the pri- 
mary of the power transformer. Thus a 
varying high-voltage secondary is ob- 
tained by varying the a.c. input. As the 
filament windings will also vary with 
input, a separate rectifier filament 
transformer is required. This is, of 
course, connected to the primary of the 
autotransformer. The filter 
conventional and is provided 
improve regulation 
measure of safety 


section is 
with a 
and to 
by dis- 


bleeder to 
provide a 
charging the filter capacitors when the 
supply is turned off. 

A power supply furnishing 350 volts 
at 150 milliamperes dissipates around 
143 watts (W y 350 0.150 
12.4 watts). The autotransformer 
handle over 120 watts (W EI 
120 x 1 120 watts), and a 
mentary overload of over 50 Thus 
the power supply operates well within 
its rating. Consideration was given to 
including a voltmeter in the unit, or 
calibrating the contro] dial in a.c. and 
d.c. volts. This idea was abandoned be- 
cause it was felt that fluctuations of the 
line voltage would render the calibra- 
tions inaccurate. And the addition of 
a voltmeter would require a larger 
cabinet. 

A double-pole a.c. switch is used in 


will 
mo- 
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Side view of the power supply. Receptacle on front panel supplies variable ax« 


Variable Power Supply 
For Shop or Laboratory 


By ALLEN W. SMITH 


the primary of the Variac to disconnect 
both sides of the line—thus minimizing 
the danger of shock when working on 
equipment where a.c. is present. 
The unit was built on a 9 x 4 x 1%-inch 
chassis with a 6 x 4-inch front panel, 
and housed in a well-ventilated metal 
cabinet measuring % x 6 x 4 inches. 

The a.c. is connected to terminal posts 
and a conventional a.c. outlet fitting. 
The d.c. is connected to terminal posts. 
The a.c. line switch, pilot-light jewel, 
control knob, and all termi- 
nals are mounted on the front panel. 
The rectifier tube socket is mounted 
above the chassis with a circle of ven- 
tilating holes around its base. The filter 
choke and filament transformer are 
mounted under the chassis by cutting 
square holes in the chassis to make 
room for the transformer’s winding 
bulge. The a.c. cord is brought through 
the rear of the cabinet. Large rubber 
grommets are used on the cabinet for 
feet to prevent scratching of tables. The 
unused winding leads of the power 
transformer are folded and taped. The 
5-volt filament transformer must be 
wired ahead of the l-ampere fuse, other- 
wise a 5-ampere fuse is required and 
the autotransformer will not have prop- 
er protection. 

Take care when using any type power 
supply. Remember that the autotrans- 
former, unlike the two-winding trans- 
former, does not isolate the output from 
the a.c. power line. One side of the vari- 
able a.c. output of this unit is therefore 
at ground potential. 


also 


line fuse, 


In most cases a 
type is used in one 
ized outlet can be : 
side of the a.c. line 
test lamp. Connect one 
good 
the other lea 


to a cold 


insert 


wale 


In one side of the « 
will light. The other 
N®°200-C VARIAC 
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Fig. 1—Schematic of the power supply 


side. The ground side of the 
the autotransformer should 
nected to the = a.. 
marked GROUND. 
the a.c. output terminals 
to the metal chassis of the 


outlet 
However, nei 


are 


Materials for Power Supply 
Transformers: |—avtotransforme 
No. 200-C Variac or equivalent) 
150-ma power transformer —5-volt 
transformer; 1—10-h, 150-ma filter choke 
Miscellaneous: |—25,000-ohm, 25-watt 
40-uf, 250-voit, electrolyt capacitors 
tube and socket; I—l-amp fuse and 
I—46.3-volt pilot lamp and assembly 
toggle switch I—s.p.s.t. toggle sw 
hookup wire, assorted hardware 
—end— 
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HE radio service technician often 
comes speakers with un- 
known voice-coil impedances. Fur- 
thermore, in designing a good 
system it is necessary to know 
the true voice-coil impedance with the 
actual load. The nominal impedance 
(usually that at 400 or 1,000 cycles) is 
insufficient. The true impedance at 
resonant frequency may be as 
much as ten times the nominal value 
stated by the manufacturer. If both the 
impedance of the voice coil and the in- 
put to the speaker transformer can be 
measured over the entire frequency 
range, the latter can be checked for 
spurious resonances, 

The method described in this article 
can also be adapted to measure other 
impedances, as those of recording cut- 
ters and magnetic 

Variation of voice-coil impedance 
with frequency, together with the d.c. 
resistance, gives a good indication of 
the efficiency of the speaker. A good 
speaker (including its baffle or flare) 
has an almost constant impedance. A 
cheap speaker has pronounced peaks— 
the impedance at the bass peak may be 
many times that at mid-frequencies. 

Knowing the correct impedance of a 
speaker is especially important if the 
speaker is used in combination with one 
*B. Se. (Melb. Univ.) M.LE.S., 
A.M.1.R.E. (Aust.), Melbourne, 


across 


sound 


some 


recorders. 


Australia 


or more other speakers. Several speak- 
ers in parallel might be used to supply 
sound to various locations; or several 
might be used at one location, 
covering a different frequency range, In 
either case correct impedance matching 
is essential for best 

What does impedance mean? It is de- 
fined as the ratio of the voltage across 
the speaker to the current flowing 
through it (both measured in r.m.s. or 
both in peak values): 


Z 


each 


results 
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What makes up impedance? 

As shown in Fig. 1, the voice-coil 
impedance is made up of the ohmic or 
d.c. resistance of the wire, radiation 


INDUCTANCE OHM 


Fig. 1—Equivalent circuit of a loud- 
speaker showing the various components 
that make up the voice-coil impedance. 


resistance due to the dissipation of 
energy in the form of sound, mechani- 
cal resistance because the spider and 
cone rim are not perfectly flexible, and 


By JOHN W. STRAEDE* 


a number of reactances (which chi 
vith frequency). The inductive 
those which increase with 
quency—include that due to the 
ber of turns in the coil and the ma 
the diaphragm. The 
tances (inversely proportional 
quency) include those due to the 
nesses of spider and cone rim 


tances 


capacit lve 


There is also a reactance due 
elasticity of the air directly in fr 
the diaphragm. 


Methods of measuring 
Just as there are two main 

for measuring resistance—the Ohr 

law method and the Wheatstone br 


meth« 


Fig. 2—Hookup for the voltmeter-am- 
meter method of impedance checking. 
main methods for 
Using the 


so there are two 
measuring impedance! 
mula Z = E/I, where 

Z = impedance in ohms, 

E = potential difference in volts, 
and I current flowing in amperes, 
all we need to do is pass an alternating 
current of suitable frequency thr 
the coil and make two measu 
ments (see Fig. 2). In fact if we 
an a.c. supply of constant voltage 
could calibrate an a.c. ammeter 
impedance directly in ohms, just as 
multimeters use a 1 
are calibrated to 


voice 


simple d.c. 
battery and 
directly. 

It is the Ohm’s law method we 
but with certain modifications 

very precise impedance 
urement there is nothing to 
a.c. bridge—balance being 
for both the resistive and 
components (Fig. 3). While the bridge 
methods will yield accurate 
they are rather tedious, and a faste 
method is better for the 

an and amplifier designer 

If the same current flows thi 
two components in series, the 
those components will 
portional to their impedances 
E/I, then Z is proportional to 
is constant. 

This method, derived from O} 
law, consists of connecting a resistances 
of known value in series with th« 
coil and connecting the pair across th 
output of an audio-frequency oscilla- 
tor. An a.c. voltmeter (preferably of 
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necessary 


reactive 


results 
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high impedance) is used to measure 
the voltage E, across the voice coil and 
FE. across the resistor (of resistance R 
ohms). Then 

Z=Rx E./E,. 

The circuit is shown in Fig. 4 and is 
quite practical. The value of R should 
be of the same order as that of Z, say 
5 ohms for voice-coil measurement and 
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Fig. 3—Circuit of an a, c. bridge for 
measuring speakers of high impedance. 


5,000 ohms for the reflected impedance 
at the primary of a speaker trans- 
former. For accuracy a fairly high 
current is necessary. 


Using an oscilloscope 

A more interesting method uses an 
oscilloscope as a voltmeter and has the 
advantage that both voltages are indi- 
cated simultaneously on the screen. As 
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Fig. 4—A simple but effective hookup 
for measuring speaker impedance with 
a voltmeter, resistor, and oscillator. 





shown in Fig. 5, both the voice coil and 
a calibrated variable resistor are con- 
nected in series and the voltages are 
applied (via the amplifiers of the 
scope) to the vertical and horizontal 
plates. 

Here is the procedure: First replace 
the voice coil by a known resistance 
(say 5 ohms), and adjust the variable 
resistor to the same value. Now adjust 
the sensitivity controls of the ampli- 
fiers to give a trace consisting of a line 
at a 45° slope on the screen. This 
adjustment is important. The hori- 
zontal width of the trace must be 
exactly equal to the vertical height. 
After this adjustment, which equalizes 
the amplifier sensitivities, the controls 
must not be moved. The 5-ohm fixed 
resistor is replaced by the voice coil; 
and from here on there are two ways 
to proceed. 

Method A: Without touching any oscil- 
loscope control and leaving the varia- 
ble resistance set at 5 ohms, measure 
carefully the horizontal width w and 
the vertical height h of the trace. Both 
measurements should be in the same 
units. 

Now the impedance is calculated from 
the formula 

Z = 5h/w ohms, 
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This photo shows the setup for using a scope to measure the speaker impedance 


This method is handy if a large num- 
ber of measurements are to be made, 
and should be used if the trace is very 
different from a straight line. (It will 
probably be a narrow ellipse.) 
Vethod B: Leave the oscilloscope con- 
trols alone and readjust the variable 
resistor until the trace is symmetrical 
about a 45° line (so that the width and 
height of trace are equal). The voice- 
coil impedance is then equal to the 
value of the variable resistor. This 
method is useful if the trace is very 
nearly a straight line—the trace will 
be a straight line at one or more 
frequencies when the voice coil acts as 
a pure resistance. One of those fre- 
quencies is very close to the bass reso- 
nant frequency. This method is also 
better for small oscilloscopes using 
tubes 2 inches or less in diameter. 
Whichever method is used, it is inter- 
esting to study the variation in imped- 
ance with type of baffle. Even if a 
hand is placed in front of the speaker, 
a distinct change will occur in the 


3-Way Speaker Net 


This high-fidelity, 3-way loudspeaker 
system, demonstrated at the 1950 
Audio Fair in New York City, can be 
constructed from relatively inexpensive 
components. It handles 30 watts of 
power and its frequency response is 
from 30 to 15,000 cycles. Variable at- 
tenuators are used to adjust the output 
level of each speaker. 

Speaker No. 1 is a University tweeter 
model 4408, No. 2 is a Cobra 12, and 
No. 3 is a 12-inch speaker model 6200. 
L1 is a 0.5-mh coil which may be made 
by winding 175 turns of No. 16 d.c.c. 
wire on a bobbin 1 inch in diameter 
and 1 inch long fitted with flanges 2% 
inches in diameter. L2 is approximately 
5 mh and may consist of 550 turns of 
No. 16 d.c.c. on a 1-inch bobbin 2 inches 
long with flanges 4 inches in diameter. 

The variable attenuators are 50-ohm, 
Wire-wound potentiometers rated at 
5 watts or more. Cl, C2, and C3 are 
paper capacitors. Their working volt- 
ages need not be more than 100 volts. 
If low-voltage papers are not available. 
you can use low-voltage electrolytics 


oscilloscope trace as impedance varies 

In all this work a source of 
frequency voltage is required 
oscillator should 
volts 
for low-impedance 


audio- 
Such an 
have an output 
load of 10 
work For 
impedance measurements ar 
20 volts across 10,000 ohms is 
These outputs are low and easily sat 
fied by commercial oscillators 


least 5 across a 
output 
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Fig. 5—How to use an oscilloscope to 
compare voltages and impedances 


Uses Low Cost Parts 


connected back-to-back (with the nega 
tive or positive terminals tied together) 
Remember that the electrolytics are in 
takes two 30-uf 
replace the 30-uf paper unit 
applies to the 15-uf capacitor 
The cabinet, 30 x 40 x 16 inches, 
constructed of 
4 x 20-inch 
rear cover. 


series, so it units to 


The same 
was 


%-inch plywood with a 
port cut in the top of the 
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Audio Feedback Design 


Part Vil—How to use positive 
feedback to cut down distortion 


By GEORGE FLETCHER COOPER 


HE articles of this series 
have discussed the method of de- 
signing a conventional negative 
feedback amplifier for audio fre- 

quency The control of output 

impedance has not yet been discussed, 
but this will be considered in a later 
article. In this article we shall discuss 
one of the refinements of design which 
can give a considerable improvement 
in performance at very low material 

cost. Low material cost we consider a 

factor because the use of positive feed- 

back can involve quite a lot of time 
and trouble. 
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Fig. 1—The basic feedback circuit is 
at a, while b shows a second feedback 
loop within the over all feedback loop. 























By using negative feedback we can 
flatten the frequency response, and we 
can reduce the harmonic and _ inter- 
modulation distortion. That is what we 
said in the first article of this series. 
Is there any reason why we should not 
apply common-sense arguments and say 
that by using positive feedback we shall 
make the frequency response less flat 
and shall increase the harmonic and 
intermodulation distortion? 

There are two separate reasons for 
using positive feedback. One is to help 
control the impedance of an amplifier, 
and this we shall leave until we come to 
discuss the effects of feedback, positive 
and impedance. The 
other reason is that we can improve the 
performance by the use of positive 
feedback, if—. And that if is the subject 
of this article. 

Mathematical equations you either 
understand or you don’t. Words, as all 
politicians know, can mean just what 


negative, on the 


look 


circult we 


you want them to. First let us 
again at Fig. l-a, the basi 
had in the first article. In this, as you 
will remember, K is the amplifier itself, 
and £ is the feedback network. Instead 
of taking a simple amplifier in the box 
K, we can split this amplifier into two 
parts, K,; and Ks, with feedback ,, 
around K, and £2 around both K; and 
Ky». (Fig. 1-b.) Thus B» is the negative 
feedback around K which we have in 
Fig. l-a. Now the combination of K, 
and f; is a normal amplifier with feed- 
back, having a gain of 

1 


. 1+ BiKy 
This is in tandem with Ky», giving a 
gain, without allowing for B», of 
K3 = K’ x Ke 
We can write this in full as 
—-e 
1+ BiKy 
When we apply the extra feedback 
Bz, the over-all gain becomes 


Ks K, Ko 


1+ BoKs 1 + AiKy 


If we have a fair amount of gain and 
feedback, we can simplify this to 

K KK. (B,Ky BoK, Ke) 

K»/(B, BeK») or 

in the limit, to 1/8». This, of course, is 
the standard feedback formula. But let 
us look at this basic two-path feedback 

equation more closely. We have 

Ki K, 

K . = 

1+ £iKi + BoKiK» 
When £ is negative feedback, BK is 
a positive quantity, so that 1 + @K > 1. 
Therefore, if the network #; provides 
positive feedback, 8,K, will be a nega- 
tive quantity. Let us take 1 + 8:K; = 0, 
which means that the loss in 8; equals 
the gain in K;, and the feedback is con- 
nected as positive feedback. This, by 
the way, is the amount of feedback 
which connected as negative feedback 
would reduce the gain by 6 db. With 
1 + By Ky 0 we obviously 
K,K. 1 

B2Ki Ke Be 

Notice that now there is no approxi- 
mation: we haven't left out any small 
quantities. We actually have an over- 
all gain which is settled only by the 
feedback network. Since the feedback 


have 


network is assumed to be made up 
of resistors it must be absolutely 


and the distortion will be zer 


Limitations of this result 


It is obvious that the 
has not told us the 
must examine the results more close] 
let us look again at our first equatior 

K a 

We took 1 4 Bik 
final distortion free amplifier. Th 
means that K K, 0 x That 
fine, we have infinite gain, so that ar 
input at all will overload the first 
plifier unit. Anyway, K, 
constant, because if it 
have no distortion, so why 
using any 
pushing things too hard if we take 
1+ BiKy 0: let us try something a 
little milder. Assume that K 1a 
(40 db) at maximum tube transc¢ 
tance, and 50 (34 db) with 
tubes. A twin triode would give about 
this much gain. Take (3 long, SO that 
Ki fi % to 4. Then K 2K, in the 
maximum transconductance case, which 
gives K 200. Thus there is an ir 
crease in the forward gain of 6 db, and 
if the positive feedback has not intr¢ 
duced any extra distortion the over-a 
distortion, with K» and #2 in circuit, 
will be reduced to one-half. 

Even now, of course, the reader ma 
be suspicious, because if negative feed- 
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Fig. 2—Two simple circuits for apply- 
ing positive feedback to an amplifier. 
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distortion in the two circuits will be 
/ (32 + 82) % 8.54%. If Be produces 
20 db feedback the over-all distortion 
will be 0.854%. Now we add the posi- 
tive feedback to the first two stages: 
we get 6db more gain, but we get 
2 6° distortion here. The total 
distortion is now \ (62 + 82) 10%. 
As we have the same 2» with 6 db extra 
gain in the forward direction, the over- 
all distortion is reduced to 0.5/ 

Maybe that improvement doesn’t seem 
worthwhile. We can look at some other 
numbers. The first stage, K;, might be 
kept to 1% distortion by careful design 
and, if you don’t mind trimming it when 
the tubes are replaced, it would be pos- 
sible to add 20 db of positive feedback 
Without positive feedback, but with 
20db negative feedback, the over-all 
distortion would be 1.01%. With posi- 
tive feedback this is brought down to 
0.2%. An improvement of five times is 
really something, because it would cost 
l4db gain to get this improvement 
using negative feedback only. 

Here, then, is the background of the 
positive feedback story. The questions 
that remain are how to produce the 
feedback, what it costs in components, 
and what it costs in design effort. First 
of all, how should we produce the posi- 
tive feedback? It is possible to show, 
though I do not propose to do it here, 
that we should always put negative 
feedback around as long a chain as pos- 
sible, while we should put positive feed- 
back around the shortest possible loop. 
The simplest possible circuit is that 
shown in Fig. 2-a, a circuit which is 
equivalent to Fig. 2-b. If we replace Re 
in Fig. 2-a, by a capacitor, we have a 
fairly familiar circuit, the cathode- 
coupled multivibrator. This multivibra- 
tor circuit corresponds to much more 
positive feedback than we need. 

Looking at Fig. 2, we see that we 
have gotten rid of two cathode by-pass 
capacitors and substituted one resistor. 
That doesn’t seem too expensive, espe- 
cially when you remember that the per- 
formance is improved. In Fig. 2-a the 
extra resistor will be a fairly large one; 
we shall see the sort of value needed 
later. In the circuit of Fig. 2-b the com- 
mon resistor is a small one; a few tens 
of ohms. As the two cathodes in Fig. 
2-a will usually be at about the same 
potential, there will not be much d.c. in 
the feedback resistor Rr, so that it will 
only be a minimum wattage component. 
Also, the value does not have much ef- 
fect on the 

We can calculate the size of Ry ap- 
proximately by the following method. 
Assume that the two tubes are the two 
halves of a 12AT7 double triode. With 
1 mv applied to the input, the cathode- 
ground voltage for the first tube, with- 
out positive feedback, will be about ‘2 
mv, and the plate-ground voltage about 
20 mv. This is the grid-ground voltage 
for the second tube, and will produce a 
cathode-ground voltage of about 10 mv. 
By producing a cathode-ground voltage 
of 1 mv at the first tube we could keep 
this condition steady even without an 
input, so that we need Rr = 9R. For a 
12AT7 R will be about 200 ohms, and 
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we get a value of Ry 1,800 ohms for 
infinite gain. For 6 db feedback the 
value will be about 4,000 ohms. This 
calculation is only a very rough one, to 
find out what size of resistor to try in 
the circuit, because the exact expression 
is rather long and the proof would oc- 
cupy half my space here. It is always 
much easier to connect in a variable 
resistor and to adjust it. 

There are two ways of approaching 
the design aspects of positive feedback. 
We can calculate the phase and ampli- 
tude response of K,, and then calculate 
what happens with positive feedback. 
When I get around to describing the 
“u8 calculator” in a later article you 
will see an easy way of carrying out 
the calculation. The alternative is to 
make K» responsible for controlling the 
phase and amplitude out in the critical 
regions where the negative feedback can 
cause instability. We do this at low fre- 
quencies very often by keeping the out- 
put transformer inductance as the lim- 
iting factor. At high frequencies a smal! 
capacitor, or a pair for push-pull, can 
be used to have the same effect. 

There is possible a modification of 
this second approach. If you look back 
to the December issue, which I have by 
me as I write, you will see the responses 
calculated for Mr. Williamson’s ampli- 
fier. At w 64 (about 10 ¢.p.s.) and 
0) 0.5x10° (about 90 ke) the phase 
shift is only 75 to 80°. So long as the 
positive feedback is out of action out- 
side the frequency band 10 to 90,000 
cycles, which isn’t a bad working band, 
the over-all stability should not be af- 
fected. Fig. 3 shows how the basic cir- 
cuit of Fig. 2-a can be modified to make 
this happen. The shunt capacitor Cl 
short-circuits R at high frequencies, 
and we must have wCIR>->1 at the 
upper end, which we saw might be 
as high as 90 ke. The other capacitor, 
C2, open-circuits the feedback path 
through R; at low frequencies, so that 
wC2R<<1 at the lower end, which 
might be at 10 cycles. Thus typical val- 
ues could be R = 200 ohms, C1 = 0.01 uf, 
C2 luf. With these values we would 
have positive feedback over the range 
from 100 cycles to 10 ke, which is the 
most important region unless you are a 
super-extra-ultra-high-fidelity fan. Most 
orchestral power comes up in the mid- 
dle of the band, and that is where we 
need low distortion most of the time. 

There is a rather interesting modifi- 
cation of this circuit which has been 
published. This is shown in Fig. 4. V1 
has a high value of cathode resistor, 
about 5K, which will produce a lot. of 
local negative feedback. With the gain 
control potentiometer at maximum the 
positive feedback resistor is adjusted to 
compensate for this negative feedback 
When the gain control is turned down 
to deal with a strong signal the value 
of K, is reduced, so that K,; 8; gets 
less, the positive feedback has less ef- 
fect, and V1 is linearized by the local 
negative feedback. 

I have discussed only the cathode- 
cathode feedback circuit, because I 
haven't found any use for any other 
possible positive’ feedback circuit. As 
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Fig. 3—A modified version of Fig. 2-a 
that will provide positive feedback 
only in the middle of the audio range 
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Fig. 4—Feedback circuit for a broad 
cast receiver to get high gain on weak 
signals, low gain with strong signals 
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Fig. 5—Feedback from screen to screen 
will eliminate the decoupling capacitor 





positive feedback. Fig. 5 ws the 
of circuit we finish up wit 
we have saved the price 
tors by the use of only o1 
important thing in using 
to avoid too much gain to 
the second stage, and 
drawn only a dropping resistor | 
it is essential to feed the second s 
from a relatively low-resistan 
divider. 

When I started this series 
wasn't writing an amplifier 
To take positive 
jam-making class—you know that 


feedback out 


ous business of seeing if t 
you must have the 
lating the phase and a 
teristics. The 
of slide rule for this job, and 
amplifiers with multiple feedbac 
without it is like cooking without 
ures: ask the dairyman for five table 
spoons of milk! But it 
the feedback that I have no apologies 
(continued next month) 
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a sound track using variable density 


1-b, right—A film using the variable area method for generating sound. 
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by far, exhaust the 
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issues of RApDIOo- 
had concluded 
electronic tone 
The circuits shown did not, 
total that have 
another, but to 


discussion of 


been 
used in way or 
describe them all would require several 
Additional and 
shown, however, as 


volumes. generators 


dividers will be 
time goes on and we go into the details 
of the important commercially built 
instruments available today. 

Because this series of articles deals 
with electronic musica) instruments, we 
shall make only passing mention of the 
several other methods of creating music 
electrically. These methods fall into two 
electromechanical generators, 
acoustic generators. In 
the first find photoelectric, 
electrostatic, and electromagnetic gen- 
erators, and instruments which employ 
the principle of playing back pre- 
recorded notes. In the appear 
electric amplified organs, 
amplified guitars, most electronic chime 
systems, and the like. In 
which use acoustic 
generators, the design problems 
largely limited to picking up and ampli- 
fying the tones. That kind of problem 
is very nearly standard in electronics 
(though, of course, special methods are 
sometimes necessary) and our treat- 
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ment will be limited to a later descrip- 
tion of the Wurlitzer organ, 
erates its tones with 


driven reeds. 


which gen- 


banks of air- 


Photoelectric generators 

So far as the writer knows, only two 
photoelectric organs have been built for 
the commercial German 
Welte organ and, very recently, one by 
an American manufacturer, not yet on 
the market. Although the principles of 
photoelectric tone production are not 
complex, the practical problems of con- 
struction and production are. 

In principle, photoelectric systems 
are similar to sound-on-film, in which 
a narrow strip at the edge of the film 
contains a continuously varying pattern 
of either density or variable 
area. Fig. 1 illustrates this. In Fig. l-a 
the strip at the right edge of the film 
varies in density as the film travels 
along. A source in the 
projector shines a beam through this 
strip onto the cathode of a photoelectric 
tube. As the density or of the 
strip varies so does the amount of light 
reaching the phototube. The tube’s out- 
put varies into an 
amplifier, the output variations, which 
are at an audio rate, cause sound to be 
heard in the loudspeaker. 

Fig. 1-b shows the variable-area 
method, In this case, the film is opaqued 
or blacked to a certain degree at each 
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along the film strip. 7 
(white in the 
which remains at each point d 
the amount of light allowed t 
the phototube. Since this 
changing at an audio 
tube output, fed to an amplifier 
causes the speaker to “speak.” 
In electronic music, h 
concerned not with a constantly, 
ing recording but with a steady 1 
tion of single tones. It is standard 
tice, therefore, to 
light recordings such 
trated in Fig. 2. 
Fig. 2 
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This scheme is the electroni 
equivalent of variable-area film 1 
ing. A variable-density systen 
used instead, by having each ba 
sist of a strip of constant width 
varying degrees of opacity. Or, 
transparency on glass, 
may be of metal, with holes in 
is a chopper, which alternately 
rupts and passes the light. 
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Obtaining correct pitches 
The 
accurate) way of providing 
ning patterns which giv 
musical pitches for an entire 
is to have a separate dis« 
the 12 fundamental notes 
matic scale, and to drive eacl 
right speed. 
For example, the C disc must gener 
ate a tone of 65.41 cycles for the lowest 
C of the organ manual. If it has a 
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single pattern on the circular strip 
which is to generate this note, it must 
revolve 65.41 times per second or 3924.6 
r.p.m. The speed necessary can be re- 
duced by any desired factor, however, 
if the number of patterns around the 
strip for that note is multiplied by the 
same factor. If, for instance, there are 
10 patterns, the speed can be reduced 
to 392.46 r.p.m. and the pitch will still 
be 65.41 cycles. 

The next band on the dise 
would probably be designed to produce 
the next octave pitch, 150.8 cycles, 
which means it must have twice as 
many patterns for the same speed. The 
octave above must have twice as many 
patterns as that, and so on, until the 
outer band has enough patterns to pro- 
duce the highest pitch wanted. Obvi- 
ously, 12 such dises, each revolving at a 
different speed, are necessary. The com- 
plexity of a gearing system needed to 
drive 12 at different, yet exact, 
speeds is a deterrent to such designs, 
but the problem can be simplified to 
some extent by keeping in mind that 
pitch errors of about 0.25% or less can 
be neglected. This is equivalent to 1 
part in 400, which means that a nomi- 
nal 440-cycle note could be 441 or 439 
eycles without too bad an effect. Even 
this error, however, can be detected by 
people with acute ears, and for the sake 
of safety the error should be limited to 
0.1‘, or 1 part in 1,000. That means 
that actual frequency should correspond 
to nominal frequency to four significant 
figures, as given in the frequency chart 
on page 42 of the August, 1950, issue 
of Rapio-ELECTRONIcS. To be specific, 
F., for instance, listed as 87.31 cycles, 
may vary only .01 cycle, or from 87.30 
to 87.32; C,,, listed as 2098, may vary 1 
cycle either way, from 2092 to 2094. 

Mathematically, of course, there is 
no reason why a single speed would not 
be adequate for all the notes. The maxi- 
mum permissible speed would be that 
which, in cycles per second, is a sub- 
multiple of all the desired audio fre- 
quencies. Other speeds are possible, too, 
if some of the discs contain a single 
pattern for the lowest note and others 
have more than one. 

In a practical commercially designed 
organ, that speed has worked out to 
approximately 1 revolution every 2 sec- 
onds; the revolving element is a drum 
rather than a series of discs. The ex- 
tremely slow speed, however, 
other problems, such as regulation, for 
the slower the speed, the harder it is to 
keep it constant. 


Same 
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Keying and tone shaping 
Photoelectric organs can be keyed 
electrically by simply closing switches 
in series with separate lamps which 
provide light sources for the pattern 
bands. A more common method, how- 
ever, though more complex for the 
individual constructor, is mechanical— 
the keys operate shutters which cover 
the patterns when they are not desired. 
Tone coloration may be dependent on 
the patterns themselves, as in Fig. 2, 
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which is the scheme of a European 
organ. A separate disc is provided for 
each note; the 18 bands on the disc 
shape the waveform of the light reach- 
ing the phototube to produce 18 differ- 
ent tone colors, corresponding to the 
same number of organ stops. A system 
of shutters, operated magnetically by 
the playing keys and stop switches, al- 
lows light to pass through an appro- 
priate part of the disc. The discs are 
glass, with photographic emulsion, and 
the patterns are printed photographi- 
cally from a master negative. 

In any photoelectric organ, it is im- 
portant that the patterns on the discs 
or drum be re-entrant. That is, it is 
not sufficient merely to have the right 
number of patterns or holes in a given 
circular band; they must be evenly 
spaced. To illustrate, Fig. 3-a shows a 
dise with 8 holes in the first band, 16 
holes in the second. If the disc is rotated 
at 367.5 r.p.m., the inner band will pro- 
duce G;; at 49 cycles and the outer Gog 
at 98 cycles. 

Fig. 3-b shows a similar dise with the 
same numbers of holes, but with the 
outer ring unevenly spaced. When the 
light is passing through the 16 holes in 
turn, a higher frequency than 98 cycles 
will be produced because the close 
spacing makes the cycles occur too 
quickly. When the one wide-spaced pair 
of holes comes around, there will be a 
sudden low-frequency element. 

This illustrates, among other things, 
the fact that the number of holes in 
each circle must be a whole number. If 
the designer starts with a certain speed 
in mind, then figures the number of 
holes to be placed in each band, he will 
probably come out with a fractional 
number—say, 4.5 holes. It is impossi- 
ble, naturally, to make half a hole, and 
the only other alternative is to space 
the holes as if it were possible—to lay 
out the design by dividing 360 degrees 
by the number of holes, 4.5, then drill 
what holes are possible and leave an 
uneven space in one spot. 

The correct procedure is to figure on 
a certain number of holes, then calcu- 
late the necessary speed. A formula 
can easily be worked out: Frequency 
divided by the number of holes or pat- 
terns gives the speed in revolutions per 
second. This is multiplied by 60 for 
r.p.m. Thus: 
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Fig. 2—Segment of tone pattern disc 


where f is the audio frequency desire 
and n is the number of holes or patterns 
Note that the spacing of the holes fron 
the center of the disc 10 differ 
ence in the pitch. 

Another method of tone c 
disclosed by Alexander Roth in Patent 
No. 2,513,109. His 
rotating-disc 
waves, one for each note. Each note 
keyed by lighting a lamp, which shir 
through a band of slits in a disc. With 
switches, the player 
than lamp light 
pressed—he light 


makes 1 
loring 


instrument uses a 
di 


ice Sit 


system to pro 


can make more 
wher 


a key is 


lamps of I 


one 
can 
notes corresponding to harmonics of 
the key he presses. Potentiometers regu 
late the current through the individual 
lamps; the amount of light determines 
the loudness of each harmonic, and the 
player can thus make up from its har 
monics whatever 
The system is fundamentally 
alent to the Hammond Organ’s har 
monic synthesis system, which will be 
described in some detail in a soon forth 
coming article. 

Photoelectric organs are very diffi 
cult to build and operate satisfactorily 
It can be done, however, by constru 
tors with sufficient mechanical skill. The 
writer would be most interested ir 
hearing from readers who have done so 
(continued 
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Fig. 3—A drawing showing why the pattern on a tone disc must be re-entrant 
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Photo A—One master is for the receptionist, the other is for the switchboard. 


ECENTLY an intercommunication 

system was installed at the Grif- 

fith Observatory in Los Angeles 

to connect several points in the 
building which did not have local tele- 
phone stations. These points are now 
within call of the secretary’s desk. The 
first station was installed at the rear 
service entrance of the building with a 
signal button so delivery men might 
call the office. This was made a slave 
station with the talk-listen control on 
the master station in the office. Three 
substations in parallel were installed 
in the shops at convenient points so 
that no one need walk more than a few 
steps to answer a call. Other 
stations were installed in the darkroom 
and telescope dome. These could not be 
straight slave stations with listen con- 
trol at the master station because the 
secretary might tune in at a time when 
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Fig. 1—Wiring diagram of the master 
station and the four remote stations. 


shop slang might be flying. This type 
of language is not for the ears of a 
young lady, so a system we call “non- 
eavesdropping” was worked out. The 
difference between this type and the 
straight slave station is that the re- 
mote station has its own talk-listen 
switch. 

Fig. 1 shows how the substations are 
connected. Two conductors are run to 
each station. One is the talk wire and 
the other is the listen wire. The return 
for each of them is made to ground. An 
s.p.d.t. push-button switch is used at 
the substation for talk-listen control. 
A d.p.s.t. selector switch at the master 
station connects the substation to the 
amplifier. The tz isten switch at the 
master station is a d.p.d.t. unit. The 
master station cannot the sub- 
station unless the substation operator 
presses his talk button. The station at 
the rear door has no talk-listen button. 
One wire is used for the voice circuit 
and the other wire of the pair for the 
signal buzzer. The selector switch for 
the rear door is a d.p.d.t. unit which 
disconnects al] the other selector 
switches when it is connected to the 
rear door. This is necessary to avoid 
eavesdropping at the other stations. 
Two or more stations (excluding the 
rear door) may be called simultane- 
ously by throwing their selector 
switches. 

It was 
master station 
the evenings 
open to the public. This installed 
at the information desk and connected 
in parallel with the master station in 
the office. This works out very well, as 
the two master stations are never used 
during the same part of the day. The 
circuit used in the master stations is 
shown in Fig. 2. One cabinet was made 
to be a piece of furniture and the other, 
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a wrinkle-finished meta! job, has a 
business-like appearance. The tw 
ter stations for the system are 
in Photo A, 

There is nothing unusual about 
amplifier except the unby 
passed cathode resistors. Bypass capac 
itors were omitted to reduce the gain of 
the amplifier and to improve the qualit 
by inverse feedback. With some of 
stations over 200 feet from the mast 
the volume is good when speaking 
normal conversational voice as m 
10 feet from the speaker. 

Certain precautions were obs« 
placing parts. The input 
transformers were placed as f: 
as possible. One is above and t 
below the steel chassis, wl 
isolate them. The input 
the secondary of the 
short to avoid hum 
input lead to the primary 
and dressed to avoid feedback 

The power supply (not show 
a 650-volt center-tapped transf« 
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Fig. 2—Schematic of the intercom am- 
plifier. The power supply is not shown 
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Materials for Intercom 
Resistors: |—330-ohm, 2-watt: 2—3,900 
2—100,000-, 2—470,000-ohm 
potentiometer 
Capacitors: |—.002 
uf, 450-volt, electrolytic 
Miscellaneous: |—intercom input 
output transformer, 8,500-ohm primary j 
match speaker voice coil; 5—switches, s.p.d.t 
button; 4—switches, 2-pole, 3-position, 
Positive-index; |I—switch, 2-pole, 3-position, nor 
shorting, spring-return; chassis, speakers n 
strips, sockets, tubes, etc 

—end— 
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selections of newest Amateur receivers and station 
gear; test instruments; builders’ kits; huge listings of 
parts, tubes, tools, books—the world’s most complete 
stocks of quality equipment. 

ALLIED gives you every buying advantage; speedy de- 
livery, expert personal help, lowest prices, assured 
satisfaction, liberal time payment terms. Get the 
latest 1951 ALLIED Catalog. Keep it handy—it will 
Save you time and money. Send for your FREE copy! 
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ALLIED IS YOUR TELEVISION HEADQUARTE . 
with TV, depend on ALLIED! Cou : 
aks latest relecses and largest stocks 0’ 
pee corsage mponent parts, antennas and 
we latest in TV tuners ond kits. 


_depend on ALLIED! 


picture tubes, © 
accessories plu 
if it's anything 1" TV 


ALLIED RADIO 


the World’s Largest Radio Supply House 


EVERYTHING IN ELECTRONICS 


THE WORLD’S 
LARGEST STOCKS 
Radio Parts Unlimited 
Test Instruments 
Television & Home Radios 
P.A. and Hi-Fi Equipment f 
Amateur Station Gear | 


Supplies for Industry 


QUICK, EXPERT SERVICE 


SEND TODAY FOR RADIO'S 
LEADING BUYING GUIDE 


ALLIED RADIO CORP. (“an 
833 W. Jackson Bivd., Dept. 2-E-1 « & 
Chicago 7, Illinois 


[LD Send FREE 212-page 1951 ALLIED Catalog No. 126 
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Calibrated Attenuator 


For Audio Generators 


By B. J. CEDERQVIST* 


The attenuator. Range switch is at left; calibrated output potentiometer at right. 





This inside view of the attenuator gives an excellent idea of the shielding. 


ERY few of the factory-made 

audio generators provide for se 

ting the output level at a desired 
Some of them have just 


value. 

a fixed low- and high-impedance out 
put. Others have a potentiometer con 
nected across the output so the voltage 
can be varied from 0 to possibly 20 
volts. But you can’t set the generator 
to, say, exactly 1 microvolt, suitable to 
feed into a highly sensitive amplifier 

You can’t measure l uv with the regu 
lar tube voltmeters nowadays available 
in the market, but 10 volts can easily 
be measured with every v.t.v.m. A test 
on my audio generator showed that I got 

across a 500-ohm resistor connected 
to the output—more than 10 volts 
frequencies from 30 cycles to ., 
which showed that if an attenuator with 
an input and output impedance of 500 
ohms could be connected to the genera 
tor, the input voltage to this attenuator 
could be held at 10 volts over the above 
frequency range. 


The attenuator theory 

Fig. 1 is the basic circuit 
the attenuator. The different 
Rl and R2 are easily calculat 
the impedance and the 


1; 


‘] 
voltage ratio is known 
» 


— 








In the above equations, Z re} 
the attenuator impedance (500 
this case). V1 is the input v 
V2 the output voltage. 

Let us first asume that 
like to have, as in the unit 
constant input voltage V1 
and an output voltage V2 of 
and .01 volts and an impedance 
ohms. The caluculated values o 
R2 will then be (with suffci 
racy) 


Output VI 
(V2) V2 


10 1 

1 10 109 
0.1 100 190 
O01 1,000 500 


If we now connect two 500-ohm 
wire-wound potentiometers to V as 
shown in Fig. 1, the different outpu 
voltages from V2 can be varies ' 
to 0. Since R4 increases 

creases, the output impedar 

constant at 500 ohms and 
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“Leny-X* 


Conicels 


“Strote-Line” 


Antennes 


Double-Stocked 
Arroys 


tT AT i 
4 fs 5 
I< mee 


“Hi-Lo” 


Antennes 


l it were possible for antennas. like men. to grow beards. 


would have them. Because they're designed to last and last, in fact, to grow “old 


enough to shave”. This length of service is one of the invisible features of 
design and construction that have helped establish leadership in the antenna field 


' 
A 
>= When an installation of a 1 antenna is completed, the serviceman and his 


sr customer KNOW that that antenna is up to stay and will perform in the manner 
Antennos \) bs Seer . 
of a true champion. No shorting out... no bending or twisting in wind, rain o1 


snow... no rusting away of the elements — theyre built to last. When it 


Fr comes to durability. too... again, quality meets the challenge 


THE RADIART CORPORATION cteverano 2, ono 


VIBRATORS + AUTO AERIALS ¢ TV ANTENNAS + ROTATORS + POWER SUPPLIES 
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A satisfied customer—the keystone of any successful business! 
You endanger customer good will when you use “just-as-good” 
replacement parts on your repair jobs. Use quality OHMITE 
components—known the world over for dependability among 
servicemen, amateurs, and design engineers—and you can be sure 
of customer satisfaction every time. It’s just good business! 


OHMITE MANUFACTURING COMPANY 
4894 Flournoy St., Chicago 44, Ill. 


&- Right wet QI MITE. 


RHEOSTATS e RESISTORS e TAP SWITCHES 


FOR 
STOCK 
CATALOG 


Audie 


of the output voltage. Fig. 2 sh 


4 


complete circuit diagram. 


The physical details 


My attenuator is mounted in a 
aluminum box & x 4 x 4 inches 
important that the attenuato h 
screened. The resistors Rl and R2 are 
assembled on a 4-pole 4-position swit 
so that the resistors Rl and R2 are 
the front wafer and the resistors 
the rear wafer. From this rear we 
a wire runs through the partition 
the potentiometer R3, which g 
rear. Metal screens are also m 
between the two wafers of 
yy 1’ 


A AA 





A 
| VV vvW | 


vi $ v2 4 
SR2 —(2#500a) 3 





4 * 


Fig. 1—The basic attenuator circuit. 








and between the potentiometers, as 
shown in the inside view photo, The 
exact values of the resistors are ob 
tained by connecting different resistors 
in parallel. For the lower values resist 
ance wire can be bifilar-wound on a 
high-ohm resistor. 

The instrument is finished with a 
panel carrying a range scale for the 
switch and a linear scale ca od 





Fig. 2—The complete circuit diagram 
Odd-sized resistors can be made up by 
paralleling two or more. The scale by 
the output potentiometer represents 
that for the right knob on the panel. 


from 1 to 10 for the potenti 
shown in the photo. From the 
point of view, flush-mounted 
and plugs might have been 
the pin jack binding posts 1 

The attenuator is, of cou 
inserted between the audio 
and the load and the output ad 
10 volts in Position 1. Then t 
can be moved to the position 
desired attenuation. 

On this attenuator the ma 
is 25,000 ohms. This caus 
slight drop in voltage. It is 
an amplifier has so low an 
pedance. For lighter loads ( 
pedances) the voltage drop is neg 
The attenuator can also be 
db if one would prefer usir 
instead of volts. With the 
above it is also easy to calcul 
design of attenuators for 
ranges or different impedance 

—end— 
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LEARN RADIO 


INSIDE OUT! 








= the way 


an expert radio service man. 
Study the theory and prin- 
ciples first. These are 
vitally important. Then roll 
up your sleeves and actually 
work with radios 
bling, experimenting, trouble-shooting, 
repairing. That way learn radio 
from the inside out. 


kit. High-grade service- 
men’s tools. “‘Rider’s Per- 
Trouble-Shooter 


Plus lesson mate- 


to become 
petual 
Manual 
rial and instruction service 
second to Also 
cluded is Principles of Tele- 
vision, which is a steppingstone to TV 


none. in- 


assem- 


installation and service 

Learn by doing! That’s the 
famous I.C.S. method. Thoroughly 
practical. Completely modern. Success 


you 
world- 
Which explains why I.C.S., in its new 


Radio Course, concentrates on equip- 





ment. You get the best. Matched parts 
for an excellent 5-tube superheterodyne 
receiver. Your own professional-quality 
multitester. A complete signal generator 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 2882-G, SCRANTON 9, PENNA. 


of the 


more than 


proved. The coupon below brings you 
full details—on radio servicing or on any 
400 I.C.S. Courses 
Mark and mail it today! 


APPROVED 


under the 
G.I. BILL 


Without cost or obligation, please send me full particulars about the course before which I have marked X: 


Air Conditioning and 
Plumbing Courses 

Air Conditioning 
Heating Plumbing 
Refrigeration 

Steam Fitting 


Chemical Courses 
} Chemical Eng:neering 
Chemistry, Analytical 
Chemistry, Industrial 
Chemistry, Mfg. Iron 
and Steel 
Petroleum Refining 
Plastics 
} Pulp and Paper Making 


Civil Engineering, Archi- 
tectural and Mining 
Courses 

Architectural Drafting 
Architecture 

Building Estimating 
Civil Engineering 

Coal Mining 


Contracting and Building 
Highway Engineering 
Lumber Dealer 

Reading Str 
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Courses 
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Radio Operating 
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Aviation 
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Diese! Engines 
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Mechanical Courses 
Aeronautical Eng’r’s, Jr 
Aircraft Drafting 
‘light Engineer 
Forging Foundry Work 
Heat Treatment of Metals 
Industrial Engineering 
Industrial 
Instrumentation 
Industrial Metallurgy 
Machine Shop 
Machine Shop Insp 
Mechanical Engineering 
Mold-Loft Work 
Patternmaking— 
Wood, Metal 
Reading Shop Blueprints 
Sheet-Metal Drafting 
Sheet-Metal Worker 
Ship Drafting 
Ship Fitting 


Tool Designing 
0) Toolmaking 
O Welding—Gas and Elec. 


Railroad Courses 
Air Brake 

Car Inspector 

Diesel Locomotive 
Locomotive Engineer 
Locomotive Firer 
Locomotive Ma 
Railroad Section 
Steam-Diesel Loco 


Stationary Engineering 
Courses 
Boilermaking 
Combustion Engineering 
Engine Running 
Marine Engineering 
Power Plant Engr 

-] Steam Engineering 


Textile Courses 
Cotton Manufacturing 
Fancy Cotton Weaving 
Loom Fixing 
Rayon Weaving 
Textile Designing 

0 Woolen Manufacturing 
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Academic Courses 
Account 


ng Adve 


Comme 


Cost A 


hit 
Good Eng 
High School 
C) Higher Mathematics 
} INustr r 


} Retailing 
Retail Bus. Mgmt 

} Salesmanshif 
Secretarial 
Sign Lette 
Spanish 

} Traff 
} Typing 


—  — 
Working 
Hours A.M. to 


Enroliment undet G1. Bill approved tor World War I! Veterans. Special tuition rates to members of the Armed Forces. 
anadian residents send coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada 
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WELLER 


SOLDERING GUN 


For ticklish TV soldering, there’s no 
tool like the new 135-watt Weller 
Gun. Dual spotlights eliminate 
shadows. Precision balance 
assures accurate soldering. 
Long length reaches deep 
into chassis. 5-second 
heating saves time 
and current. Your 
Weller Gun pays 
for itself in a 


few months. 


Check This 
Exclusive 

Combination 
of Features 


© S-SECOND HEATING 
—No waiting. Soves 
power 
© OVER UNDER DESIGN—Tube construction 
gives bracing action to tip, and improves visibility. 
‘ 

© DUAL SOLDERLITE—Prefocused spotlights com- 
pletely elimincte shadows—let you see clearly. 
© LONGER REACH—Slides easily into the most 
complicated set-up. Reaches tight corners. 
e COMPACT DESIGN —Streamlined and precision 
balanced for delicate “pin-point™ soldering. 
© TRIGGER-SWITCH CONTROL—Adijusts heat to 
the job. No need to unplug gun between jobs. 
@ DUAL HEAT—Single heat 100 watts; dual heat 
100/135 watts; 120 volts, 60 cycles. Handles a/! 
light-duty soldering. 

See new Model WD-135 at your dis- 

tributor, or write for bulletin direct. 


@ SOLDERING GUIDE. Get your new copy of 


“Soldering Tips’ —revised, up-to-date 
ay 


and fully illustrated 20-page booklet 
of proctical soldering suggestions. 
Price 10c otf your distributor, or 
order direct. 


WELLER 


ELECTRIC CORP. 
828 Packer Street, Easton, Pa. 


| Fig. 1—The timer circuit. 


Construction 


FULLY automatic electronic 

timer has a number of practi- 

cal uses. Unlike the semiauto- 

matic timers that have ap- 

peared in various radio magazines, this 

one times both the on and the off pe- 

riods, each independent of the other, in 

1-second steps. The maximum ON period 

is 50 seconds, while the OFF period 

varies from a short pulse to 120 seconds. 
The circuit appears in Fig. 1. 

The instrument, now called the “time 

minder,” has a timing error of consid- 

erably less than the 10% which was 


originally allowed in the desig This 
was done by carefully 
tors having the least variation from the 
nominal value. Even at that, the 
can be disregarded for many applica 
tions as long as the 
constant, as it is with this timer 
The timer is usefu 

photographer who makes a great 

ber of prints from the same neg 
or from negatives requiring equal 
posure times. In such 
much time and eliminates 
necessary motions. The 


selecting res 


error 


error tself 4 


most 


work it 


operato 
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Accuracy is good if resistors are carefully 
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Speeds Service —Builds Profits 


Rauland’s new Indicator Ion Trap is winning the cheers 
of more service men and dealers every day—because 
of the time and trouble it saves in Ion Trap Magnet 
adjustment, and because it eliminates mirrors and 
guesswork. 

Now it’s a matter of seconds to adjust the ion trap 
magnet with absolute precision. The service man sim- 
ply moves thé magnet until the signal glow is reduced 
to minimum. 

This important new Rauland development is incor- 
porated in all Rauland tubes produced today—as a 
feature of Rauland’s new Tilted Offset Gun. This gun 
offers the additional advantages of giving only a single 
lon Trap Magnet and of maximum sharpness of focus. 

Only Rauland offers this advanced feature—one of 
half a dozen post-war developments from Rauland. 


For further information, write to... 





The first to introduce commercially 
these popular features: 


Tilted Offset Gun 
Indicator lon Trap 
Luxide (Black) Screen 
Reflection-Proof Screen 


Aluminized Tube 


BN Perfection Through. Research. 


4245 N. KNOX AVENUE + CHICAGO 41, ILLINOIS 





Construction 


only to pretime himself on tl 
needs to remove and insert a new 
of paper in the printing posit and 
set the OFF period (with a slight margin 
of safety) to that time. The ON period 
is set to the time required to produ 
the proper contrast when the 
correctly developed. After th: 
operator does no more than 
insert paper while the instrun 
the rest of the exposing proce 

If the operator makes a ; 
immediately opens the OPERAT! 
and the enlarger lamp is extingu 
A word of caution: After resettir 
switch to OPERATE position, tl 
vibrator should be allowed at 
full cycle to re-establish its 
before proceeding with the 


About the circuit 
A type 6SN7-GT dual triode 
in a conventional multivibrator 

the load resistor in one section replaced 
with a sensitive relay (12,500 ohms) 
In this circuit the BK-35 relay, from a 
Above is a small portion of the Jackson test equip- surplus marker beacon receiver BC-1033 

. 7 ry yas Se since fas readuy ay ilab 

ment used in the Electronic Laboratories at Temple wae used since % was ready availa 
a . ; : 2 The resistor in the other plate should 
University, Philadelphia. There hundreds of techni- match the relay resistance. The grid 
cians and engineers are graduated yearly. Jackson is circuit of either nth coupled to the 
: . sing plate through a parallel « 
proud to have played such an important role in the opposing paate ae oe sts 


bination of a l-uf and a .l-uf capacitor 

careers of these people. The grid resistor is variable by switch 
ing to choose the series total of the 
330,000-ohm and 3.3-megohm resistors 
Each 330,000-ohm resistor times 1 
ond while the 3.3-megohm resist 
being 10 times the value, offers 1 
ond steps. The calibrator that s! 
the front panel photo is not use 

The ON period has a minin 
time of about 0.1 second and 
switch is set to the zero po 
47,000-ohm resistor is in the 
ground circuit. This resistor 
removed from the circuit and 
adds to the selected times 

When the triode containing 
relay conducts, the relay 
operates a 6.3-volt a.c. relay 
ter relay has contacts whicl 
15 amperes in series with the 
outlet plug from which the appl 
operated. The load at 15 ampe 
be noninductive. This par 
rangement was chosen 
relay could be made 
indicating pilot lamps. 

To insure against frequer 
due to varying plate potentia 
tube is supplied by two volta 


: : ~ lator tubes giving 255 volts 
. » » Srl; > , f » 1C 
Jackson equipment displayed by LARIR at the 1950 difact af vemnintes failare i 


International Television Show in Milan, Italy. In obvious if one tube is ret 


Europe, as in the United States, Jackson instruments its socket. Timing, thougl 
. a a sarily erratic, changes fron 
are selected for television servicing. wala 


The circuit was complet 


exception of the .l-uf capa itor 
a“ sO Instruments are a world-wide standard leling the 1-uf coupler. With th 
Cc for the Radio and Television Industry. set to 10 seconds, timing wa 
| with a stop watch while differ 
of shunt capacitance were added 
y oo” -l-uf capacitor set the time to 
w RITE for mew ol catalog a seni few Wee pnllce per 
further calibration is necessary 
NG Ol MM ARTGE UG MADE eee RM Commercially available cabine 
Dayton 1, Ohio suitable for construction of the 
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MODEL HIR TENNA-ROTOR is the only fully auto- THIS NEW TV BOOSTER features one simple 
matic rotator. Just set it and forget it. Your antenna turns control. Automatic on-off switch gives maximum, 
to the proper position and stops. North—East—South— uniform high gain on all channels—quick to install. 
West—direction indicator dial shows exact antenna An excellent companion item to the Tenna-Rotor. 
position at all times. Extremely accurate! The New Alliance Tenna-Scope! 


NATION-WIDE TV ADVERTISING PRE-SELLS! Tenna-Rotor is the only TV 
accessory backed by a powerful, sustained television campaign—national in scope. 
Alliance Tenna-Rotor offers faster installation with 4-conductor Zip" cable. Works 
in any weather. l-year guarantee. U. L. approved. 
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GET AHEAD FASTER IN 


RADIO-TELEVISION 
ELECTRONICS 


Use the HANDBOOKS 
the EXPERTS USE 
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Rear view of the timer. All the timing resistors are mounted on the switche 


minder. The one pictured was folded in 


rough approximation 
the shop from % hard a 


uminum from desi -second period. The tu 
the junkyard war surplus. The finish is t was assumed to be 
several coats of synthetic aircraft lac- amperes and it was assumed 
quer, and commercial decals added the duction would start in either t 
final touch. its grid reached the value of 
The resistors of the timing circui A current flow of 10 ma 
are soldered directly to the switches be- drop of 125 volts in the 
fore the switches are mounted on the and the grid of the opposite tubs 
panel. Any and all wires in the circuit then be 
may be cabled for a neat appearance. time 
1 get 1800 page nowled nethods and The timing is the arithmetic sum of 
data of rac elevisior lectronic t 1 
ost gp yet S60 Gictesen: ‘dseuin ‘ the values appearing on the decals. 
charts and araphe. 


| . . . . . . 
Written by the Boyce-Roche experts who make ele The timing design Sufficient 
pronase manuals for ts , In the original design a choice of R 
ted & ELECTRONICS HANDBOOK provides in- | and C had to be made to produce at combination. 
ruction ar ¢ damentals, ut 
circuit ¢ S, re 
tems, Pr 
ment, and acce ries ith complete Data Section 
VIDEO ry ear St oe teaches television and provides 
complete ha reference on all phases with full 
Sections on pr | ev receivers, anten 
fas, test equif ery Si f interpretation 
transmitter shov t and t 


SEND NO MONEY 
10 DAY FREE EXAMINATION 
SPECIAL OFFER —sove one dollar. Get 
both books described above in handsome slip case 
@s shown for only... . -$10.90 
(dnly while speulet teens Set ds ‘on 


driven to a —125 volts, at 
the capacitor would charge 
0 potential. Charging follows the 


e Ee ® 
information is then 


solve the equation for the require 


SSS SS See eee eee 
gp BOYCE ROCHE BOOK CO. a 
gp Caldwell 45, New Jersey a 
B Send Library Set @ $10.90 | | 
Rad ectronics Handbook @ 5 

oF ; er k @ $5.95§ 
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send you price plus postage or 
»ok(s) postpaid. (Otfer good only 
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nployed By 


Save Postage. We pay postage if you pie se 
| price now. Money back on same return g 
privilege 
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The underside of the timer’s chassis. The wiring is all cabled for neatness 
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ANTENNA COMBINATION 
IN TV HISTORY 


COLINEAR ARRAY 


The New Favorite 
in Areas Where Both High and Lou 
Channel Reception is Required 


This exclusive Vee-D-X antenna was de 
veloped to fill the need for more power 
ful all-channel reception in primary as 
well as fringe areas. Besides producing 
higher gain throughout the TV spectrum, 
the Colinear may be cut to any single 
high channel for sharp directivity, yet 
will resonate on low channels regard 
less of high channel selected. Like the 
Vee-D-X JC Yagi, the Colinear is com 
pletely pre-assembled. It is also the lowest 


priced four-bay array ever manufactured 


NEW Stacked Arrays 
PRODUCE SHARP, CLEAR PICTURES AT AMAZING DISTANCES 


Vee-D-X — largest producer of Yagis — brings you new stacked arrays 
that provide still higher gain and further reduce noise interference. 
Perfected by Vee-D-X engineers in collaboration with a foremost 
authority on wave propagation, these stacked arrays make a world of 
difference in picture quality. In addition to the already popular double 
stacked array (“A” below) with half-wave spacing, you can employ 
double stacked arrays with full-wave spacing (“B” below) and _ half- 
wave four stacked, either vertical or side-by-side. Choice of array 
depends on area terrain and reception conditions. 


POWERFUL STACKED ARRAYS FOR ALL SINGLE CHANNEL REQUIREMENTS 


(A) Double (B) Double (C) Four Stacked Vertical (D) Four Stacked Side-by- 
Stacked JC Stacked JC JC Array provides extremely side JC Array—a radically 
Array with half- Array with full- high gain and excellent im- new type of array developed 
wave spacing. wave spacing. provement of signal-to-noise for highest gain in hilly and 
Provides addi- Provides highest ratio. Ideal for long distance mountainous terrain. Provides 
tional gain and possible gain in reception areas with rela- powerful long distance re- 
improved signal- jlow noise areas, tively flat terrain. ception, 

to-noise ratio. 


THE LaPOINTE - PLASCOMOLD CORPORATION, WINDSOR LOCKS, CONNECTICUT 
MAY, 1951 





“When did you 
last change your 


Np AOSD 


That’s your | 
$70 (Million) question, ‘y° «ss 
Mr. Service-Dealer! ” 


Right now...10,000,000 old style, heavy, 
stiff-acting phono-cartridges in existing record 
players are obsolete. They limit reproduction. 
They rapidly wear out valuable records. They 
should be replaced immediately with modern, 
lightweight, compliant cartridges that guarantee 
greater record enjoyment, longer record and 
needle life. Current cartridges that operate in- 
efficiently should be replaced, too. 


So check the cartridge on every job... ask 
every record player owner this simple question: 
“When did you last change your phono-cartridge?” 
You'll render a service your customers will 
appreciate—you'll sell replacements like never 
before—yoxu'll make more money! 





Now for befler playing, 
record saving performance a fa - 
.. REPLACE... MODERNIZE Make the Finger-Tip Compliance Test 
with easy-to-install E-V Cart- 
ridges. Exclusive features of E-V ot aa COS 
Torque Drive make it ideal for fast SB eo, sF ST) 
and slow speed records. Has extra- ae ( ( )y 
high voltage-compliance ratio. No 7 } } 
bearings or bushings to deteriorate. 
Simplified design permits maximum Modern, Old style, 
replacements with fewer models. compliant stiff-acting 
Single and dual needle types. Used needle system needle system 
today in original equipment of 
many leading manufacturers. 


Sleche Vorce 


421 CARROLL STREET * BUCHANAN, MICHIGAN 
Export: 13 East 40th St., New York 16, N.Y., U.S.A. Cables: Arlab 











Electro-Voice, Inc. 
421 Carroll St., Buchanan, Michigan 


REPLACEMENT CHART Send FREE Cartridge Replacement Chart 
ig Complete Replacement . 
. Gives handy cross- Name 
po nt and valuable data. 
Tells whentoreplaceaphono- Adidress........ “ 
cartridge. Ask your E-V Dis- 
or send for it now. SN x avataneenteinds 


Construction 


The capacitor which tool 
125 volts must charge 95 
ursion to 0, which upon so 

lation proves to be 

¢ 


RC (R in ohms ¢ 


0.33 when t equa 
33 10% « 1«10 
as taken as 330,000 ohms 
as 1 uf 

Actually the design and er 
were close enough together 

ing did fall within the all 
error. The addition of the .1-uf 
tor merely corrected existing er 
a closer approximation. 

The timing resistors used 
instrument were selected to prov 
most convenient timing interva 
suit the uses for which the time 
designed. Other constructors ma 
different values more useful f 
particular needs. These can be 
lated by using the steps given 

More positions can be include 
OFF TIME SELECT switch. In t} 
ment it provides only 40 se 
time, which was adequate 
timer’s original purpose. As 
10 positions will work satisfac 
this circuit. 


Materials for Timer 


Resistors: |—47,000, 20—330,000 ohms 
ohms, '/2 watt; I—2,000 ohms 
2 watts (selected from 12,000-ohm standa:%) vo 
match relay resistance) 
Capacitors: 2—0.) uf, 600 volts, paper 
volts, oi! filled: 2—1é uf, 450 volts, electrolyt 
Miscellaneous: |—550-volt at 40 moa cente 
transformer with 5-volt and 6.3-volt winding 
henry, 40-ma choke: |—12,500-ohm relay (BK35 
6.3-volt relay with |!4-amp contacts 4SN7 
1—5Y3-GT, |—0C3, I—OD3, tubes and socket 
single-pole, 11 position, |—single pole, 6 
2—s.p.s.t., switches: 3—pilot lamps and 
i—female a.c. outlet; I—!l amp fuse 
chassis, hookup wire, and assorted hard 

end 


SIMPLE STROBOSCOPE 
A stroboscope for studying rot 
reciprocating motion can be mad 
a few inexpensive parts wh 
probably be found on the average 
perimenter’s workbench. It draw 
ligible power and can be operated 
dry batteries or any supply de 
120 to 250 volts d.c. 
SEE TEXT 2a 
} 
L PAPER - 
‘ NEOR 


- 
- 





The circuit is basically a v: 
frequency relaxation oscillator 
neon tubes. These are mounted 
end of a length of 2-conductor « 
their light can be concentrated 
object in motion. A high resista 
required for a wide range, so w 
two 9-megohm variable resist 
series. Two controls in series pri 
sort of vernier action which 
easier to adjust the strobo t 
sired frequency. Two 10-megohr 
will work just as well and w 
ably be easier to acquire. Resist 
protects the neon lamps. Refer t 
facturer’s data for its resi: 
O. C. Vidden 
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j. Moch says 
“there is no other OSCILLOSCOPE 


ie) 


like the NEW MODEL 476 
case MIRROSCOPE” 


Electronics Service Associations 


Frank 


° 9 
new and completely advanced type of oscillo- 
scope — Model 476 MIRROSCOPE — is designed to eliminate certain inherent 


disadvantages found in the conventional type of oscilloscope by use of the 
Mirroscope principle.” In this kind of construction the 5-inch cathode ray 
tube is mounted in a vertical position, thus reducing bench space require- 
ments to an area of only 9” x 8” thereby permitting better concentration of 
associated equipment for any type of test procedure. The cathode ray image 
is retlected from an optical type front surfaced mirror mounted in the ad- 
justable cover at the top of the cabinet bringing the viewing surface of 
instrument near eye level when instrument is used on benches of normal 
height. The mirror angle is quickly and easily adjusted to any position of 
the operator. The cover with integral side wings forms an effective shield 
against external light sources or may be closed down for protection of the 
tube and mirror when the instrument is not in use. The upright construction 
permits location of controls and connections for maximum convenience and 
allows for internal cathode ray tube connections at the front of the panel 
instead of the rear. 


SENSITIVITY: INPUT IMPEDANCE: 
Vertical direct ...12 volts ems per in. Vertical direct 10 megohms, 15 mmf. 
Vertical omplifier.20 millivolts mms per in Horizonto!l direct 10 megohms, 15 mmf. 
Horizontal direct 14 volts rms per in. Vertical amplifier. 300,000 ohms, 30 mmf. 
Horizontal Horizontal 

omplifier 38 millivolts mms per in amplifier 500,000 ohms, 15 mmf. 
Horizontal trace expansion is over 4 times tube diameter. This makes it 
possible to examine minute portions of a response pattern for finer detail 

Linear Sweep frequency is continuously adjustable in five overlapping 
ranges from 15 cycles to 60,000 cycles. Internal, external or line frequency 
synchronization with variable amplitude is available 

Means for intensity or “Z axis’’ modulation is provided. Approximately 
Li volts peak will blank a trace of normal intensity 

The vertical amplifier frequency response is within 3 DB from 20 cycles 
to over 300,000 cycles and is usable to well over three megacycles. Square 
wave slant and over-shoot is held to less than 5 per cent of amplitude. This 
response will be found adequate for all phases of television receiver service 


including observation and diagnosis of Sync. signals. 


MODEL 476 


MADE HULA BY Sinernom 


TUBE COMPLEMENT: - Mette 


5UP4 Cathode Ray Tube. LINE VOLTAGE: 105-125 volts, 50-60 
cycles. 
SIZE: Height 16%”; Width 91”; Depth 
8” over all 
WEIGHT: 25 Ibs.; Shipping weight 30 
Ibs. 
Hight Frequency Crystal Probe. ..$7.50 
DEALERS NET PRICE including ce 
2-—6%4 High voltage rectifiers. operators manual . $179.50 : SIMPSON ELECTRIC COMPANY 
5200 W. Kinzie St., Chicago 44, Ill, 


Phone: Columbus 1-1221 
In Canada 
Boch-Simpson Ltd., London, Ontario 


4-656 Horizontal and Vertical Am- 
plifiers. 


1—12AU7 Vertical pre-amplifier. 


1-636 Linear Sweep oscillator and 
Sync. injector. 


BURTON BROWNE ADVERTISING 
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How an Electronic 


Electronics 


rain Works 


Part VIII—The flip-flop circuit and other methods 


used to store information in electronic computers 


By EDMUND C. BERKELEY and ROBERT A. JENSEN 


N THE 


series, we 


previous articles of this 
have described a simple 
example of an electric brain made 
up of relays. 

We have shown that we can have a 
complete, and rather interesting, minia- 
ture electric brain up essentially 
of the 16 registers, each con- 
sisting of two relays, which may store 


eu lu 


made 
following 


POS PULSE NEG PULSE NEG PULSE 
FOLLOWED 
By POS 
Fig. 1—Pulses like these carry infor- 
mation in electronic computer circuits. 
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~™< + 
47K$ 


or cy 
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40v 25V 


v 
2" 6SN7-GT 
P= 652) 
= 

Fig. 2—A flip-flop circuit. V1 is con- 
ducting when the voltages are as shown. 
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numbers 0, 1, 2, 3, (in binary, 00, 01, 
10, 11), or operations “addition,” “nega- 
tion,” “greater-than,” “selection” (codes 
00, 01, 10, 11); and 1 register, consist- 
ing of 5 relays, which stores instruc- 
tions (codes 00000, 00001, .....11111). 


There are many problems which re- 
quire such vast amounts of computation 
that they have never been attacked by 
human Relay brains 
have been able to handle some of these 
problems. But even a relay brain is too 
slow for the biggest problems, such as 
computing the 
missile that will 


mathematicians. 


aiming direction of a 
intercept another one 
(like a buzz-bomb) time to shoot it 
jown. The fastest ordinary 
relay can operate is about 5 or 10 milli- 
However the that an 

tube better 


that an 
seconds. fastest 
electronic 
than a microsecond. 


So, with our 


can operate 1s 


background of under- 
standing how relay automatic com- 
puter operates, we ¢ now set out to 
see how an electronic brain car operate 
that would compute a thousand times 
faster than a lay brain. We must 
translate the ideas we have been deal- 
ing with out of the language of relays 
into the language of electron 

It must be remembered that no one 
has yet constructed a complete operat- 
ing miniature brain. Conse- 
quently most of the information here 
given is derived from work that has 
been done with the giant electronic 


automatic computers. 


tubes. 


electronic 


Information 

How shall we make electronic equip- 
ment information? In _ elec- 
tronic computers, just as in relay com- 
puters, the basic piece of information 
is a binary digit, a yes or a no,alora 
0, a tube conducting or not conducting, 
the presence or absence of a certain 
change of voltage, etc s much easier 


express 


direct to constr 
that 
system than it 
one that operates 


and 


more 
tronic computer 


bing 


operate 
pure 
struct 
system 

There are several mair 
representing information. 
tem is that 1 is represer 
(either positis 
at a certain time, and 


of voitage 
by the absence of a 

\ second system is th: 
by a positive 
represented by 

Here, the 

when a 


age 
time pulse 
a useful indication 
gone wrong. A third 
of a pair of pulses: 
Vv a negative denote 

ve followed by a 
The second and third 3) 
reliable, and for that rez 
some automatic computers; b 
system is simpler and has tl 
tage that the presence of f é 
indicated by a pulse that may be eith« 
negative. 
arrangements. 
duration of a pulse depends 
of operation of electronic 
range in the neighborhood 
second to 1/20 of a microse 
computer circults. 

Because of the speed of operat 
an electron tube, Many automa 
tronic computers operate 
is with a 
line along which all pulses trave 
of those finished recent] 
of Standards Eastern 


positive or 
pulse 


bus consisting 
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Fig. 3—A binary decade counter. This string of flip-flops 





4 NEON= NE-45 OR NE-5S7 


TUBES - 6J6(4) OR 6SN7-GT (4) 
used to count up to and store any numbher from 0 to 9. Then 


~o 





it resets, passing an impulse to a similar unit, which acts as the “tens” bank, and so to any desircu number of decades. 
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Were Does Cr best 
tohegoljoWiih the Dematud 


AND THE DEMAND IS PHENOMENAL — far beyond our material limitations 
... but be patient and your order will be delivered. We are distributing 
TELE-ROTORS uniformly throughout all TV areas... so wait... don't 
compromise with quality. YOU CAN’T BEAT A TELE-ROTOR! 


This heavy-duty TELE-ROTOR has no match! It’s more 
powerful... will turn any TV antenna array under any 
weather conditions. Easily installed ... it is trouble-free 


in performance. Easiest of all to operate! 


MODEL TR-2 rotator with “compass control” cabinet having 


illuminated “perfect pattern” dial... (uses 8 wire cable) .... $49.95 





The new TELE-ROTOR “CUB” is ideal for average installations 

The same husky motor as the Heavy-Duty model... the “CUB” 
is the fastest and easiest of all rotators to install. All-In-Line 
design... with true in-line thrust between antenna and mast 

The %” STEEL shaft rotates on a case hardened steel ball 


with inline reamed oiless bearings. 


MODEL 502A 


meter for “hairline” tuning. (Uses 5 wire cable)... 544.95 


rotator with plastic contro! cabinet having indicating 


MODEL SOIA 


signal. Light flashes every 7.2° showing antenna is turning. (Uses 5 wire cable 


rotator with control cabinet having end-of-rotation 


CORNELL-DUBILIER souTH PLAINFIELD, N. J. 





orate THE RADIART CORPORATION CLEVELAND 2, OHIO 





Electronics 


Washington, D 
nas a one 
pulses travel 
number 
1 of operat 


idtractions p 


is one el or 
1d I, built by the Ser 
saboratory at Massa 
stitute of Technology) wi 


line bus along which puls« 
parallel. It works with num! 
binary digits and an alge 
plus or minus. Because of 
bus, this machine is able 
speed of 30,000 multiplicat 


second. 


Flip-flop 
As we have already seer 
thing we have to do with a 


| information is to store it 
bed such a way that we can us¢ 
ericanh For example, in Simon, we 


a number into a set of rela\ 


it there till we had fed anot 
into another set. Then we ¢ 
two numbers together, or con 


size, or do something else w 


Without this memory—this 
so L |] E R i a G IR fe] be 4% store a number until it is 
computer would be so limited 

would be almost useless 
for PRODUCTION JOBS Large computers may é 
store information till needed, 
| | may use electron tubes. One 
LARGE or SMALL § computer (such as the Inter 
Business Machines Electronix 
For descriptive catalog pages write Dept. S-2 Sequence Calculator, located at 
Street and Madison Aver 
York City), uses tubes for 
storage periods and relays f 
tion that has to be stored 
periods. Information that n 
membered indefinitely is placed 
punched rolls of paper. 

f we can make the counter 
to 1,001 (9 in the decimal 
then reset when the next pu 
ceived, we have a decade 7 
one that counts in tens. (The p 


IS 


resets the first decade is fed to a 
as an integer, so that two deca 
count to 99.) 

One of the standard ways 
a pulse of information electronica 
the flip-flop circuit (see Fig. 2). It 
sists of two triodes (in one e! 
6SN7-GT, for example; or in tw 
velopes, two 6J5’s for example), ar 
has two stable states: (1) triode 
conducting and triode V2 not condu 
ing; (2) triode V1 not conduct 
triode V2 condacting. 

Now let us take a look at the 
tion of the flip-flop. Suppose w 
negative pulse for voltage drop) 
input lead L1. Capacitor Cl trar 
this pulse, and it goes to grid G1 
negative pulse reduces the 
through triode V1, and so produces 
rise in the plate voltage on plate P 
This positive pulse is at once tra 
ted through capacitor C2 to gr 
and starts triode V2 conducting 


AMERICAN ELECTRICA as | EATER co. starts to conduct, the current fic 


ers the plate voltage on plate P2 
DETROIT 2, MICH. voltage drop is at once transmitte 
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__ Electronics 


pulse through capacit For storing one binary digit of infor. QYPE CURE FOR 
1, and makes ; 1Gl i alora 0,a flip-fl s decided] 

, tending it off é ] nens ynsequ t 1 only 

son costinacy ant rates tiniest permet en acamee cer| 

1 in ss t : f iter Ww ag a iea 7 aft wit 


saturation) and triode l cut « and stihl he ~ HEADACHES, sa 
y 


As long as the power supp! . t! 

Rigsdlop records and stores the fact that. Saeeg aD NO FUSS, NO MUSS “a, 
a negative pulse came alor m lead L1. Another scheme fe ring 

The neon lamp lights when trio« 2 is tion in an electroni . ite! 

conducting, and indicates a “1’ ) onie de lay line (see F A sonic ELECTRONIC EQUIPMENT 

in the flip-flop. The lamp is off wi ‘ delay line consists of material which | 


0” is stored will transmit pulses as a series of | — 

Another consecutive negative pulse molecular vibrations, more slowly than | BATTERY ELIMINATORS 
on Li will now have no effect, but a the usual wire conductor. It may be ; 
positive pulse on lead L1 or a negative made of a solid, or of liquid in a tube, =SAVE TIME MONEY 
pulse on lead L2 will cause the flip- or air, in the case of an echo , 7 
flop to change back to its original For example, think of a long rope, 
state. In regard to lead L2, we can one end in your hand, the other end 
see that a similar description applies tied, and the whole rope pulled fairly 
symmetrically, taut. You shake your hand quickly, and 

Now let us consider lead L3, whict a wave (or pulse) will travel down the 
runs through capacitor C5 to the cat rope. As soon as one wave (or pulse) 


Servicing DC Equipment 
From AC Lines! 


a 


odes of both triodes. A negative jn has been started down the rope (0 
on this lead will cause a change of stat delay line), another can be started 
in the flip-flop, no matter which I almost immediately after it, and the 
two triodes is conducting. So the flip second will follow the first one without 
flop will actually count, 0, 1, 0, 1, 0, nterfering with it. Thus what is basi- 
Se 3 , depending on the number cally needed for a sonic delay 

of negative pulses that come in on thi any medium down which a pulse may 
lead. A positive pulse will have no travel. As long as the medium is built 


suitably, the pulse will not die out until 


POWER 
nduction Uc 


DEMONSTRATE and TEST 
CAR, AIR, MARINE RADIOS 


XTAL 
TRANSDUCER t is needed 
TWAVES Now in the case of the rope, when the | 
& z peat, wave or pulse reaches the end of the 
a RESHAPER |~¢— awe, | —_J rope that is tied, the pulse 1s reflected, 
A ecsetacma 


aaoms and a wave of reversed phase travels 





back. Of course, reflected waves are not 
wanted, and a sonic delay line, contrary 
to the rope, is designed so that reflec- 


Fig. 4—Storage circuit with a mercury : : F 
delay line and two crystal transducers. ions are eliminated or rendered 
inimportant. 


effect. However, the shaping of these We therefore can see that informa- 


New Low Cost ‘"BJ'' JUNIOR DC POWER 
SUPPLY, 6 volts, 12.5 amps 


PTTTTIT ITI 


pulses may require additiona npo- tion is stored in a sonic delay line as a 
nents, while the shapes ¢ h ilses eries of pulses and absences of pulses, 
used on leads L1 and L2 a t to a pattern of 1’s (the presence of pulses) OVER 2 peaked, | 
critical. and 0’s (the absence of pulses). . 

This flip-flop is very simila ) The pattern is retained by sending it Battery Radios Offer 

ually used in the ENIAC, the f around and around a loop. How do we 

automatic — electronic nput ‘write” ny teaegees in a sonic delay Huge PROFIT Market! 
was finished in 1946 at ] ? We feed a series of pulses and t 
» School of ctrical Eng ring, s es of pulses into it. How do we > a. 

and is now operating at tl 3 t ad” information from the line? We 
Research Laboratories, bv leen, { it along two channels, one the 
Maryland. (The ENIAC fi I S de- a! back to the front end of the 
scribed further in a paper “High-: ( delay line, so that the information will 
N-Scale Counters,” by T. K. Sh culate and be remembered, and the 
in Electronics, March 1948.) ther the channel into the part of the 

Now suppose we hitch three 7 omputer where we want to use the | 
flip-flops in succession to this first fli nformation, say, into a bank of flip- | 
flop (see Fig. 3). We impulse FF1 by flops. How do we “erase” information | 
lead L3, so that (1) it changes state on in the delay line? We interrupt the | 
every pulse, and (2) it puts out on out- circulating loop long enough so that 
put lead L4 alternately a positive pulse all the pulses are eliminated. 
and a negative pulse. We connect lead 4 type of sonic delay line that has 
L4 on flip-flop 1 to léad L1 on FF2; been used quite widely in electronic 
then only negative pulses on L4 cause computers is the mercury delay line or 
flip-flop 2 to change state. We make mercury tank (see Fig. 4). At each end 
similar connections between F “; and of a long tube filled with mercury is a SEND COUPON NOW! 
FF3, and between FF3 and FF4. Then quartz crystal in contact with the mer- 

ELECTRO PRODUCTS LABORATORIES 
4507-BS Ravenswood Ave., Chicago 40, II! 


P New Mode 
BATTERY ELIMINAT 


with Selenium Re 


CONVERT BATTERY RADIOS 
to AC ALL-ELECTRIC 


SSHHSHSSSESHSSHSSSEHESESESEEESESESESEES 
SOSSSSeSeeSeseSeeeeeeeseesesseseeeese 


we have a binary counter that will cury. When a voltage pulse is applied 
count 0000, 0001, 0010, 0011, 0100, ete., to the quartz, its shape changes (piezo- 
up to 1111. Capacitors C1 and C2 are electric effect). The quartz agitates the 
used to trip the counter back to 0000 mercury, and sends a ripple down the 
after holding 1001. This the princi- tank. The ripple is picked up at the far 
ple used in the 4-tube counter decade end by another quartz crystal and 
described by John T. Potter in Elee- there converted back into an electric 


a 


tronics of June, 1944. pulse, It is somewhat smeared, and s« in Canoda: Atlas Radio Ce 
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is amplified and reshaped 
shown. A mercury tat 
long will store a patter: 


thousand pu about a 


apart. So it is equivalent 
flip-flop 
Shorter delay lines are 


remembering number 
Very short delay lines 
pulse delay line are 
type but of the electrical 
sist of a network of c: 
inductors and are an es 
the computing circuit 
the electronic brains. The 


i f \ able with a small electr 
are from a fraction of ; 


phenol — to a few microseconds 


Mercury delay lines 
nak Cables or° ’ automatic electronic 
military being manufactured by 
Mauchly Computer Corp 
tions : f Raytheon Manufacturing 
honical desig ous RG Cables ; Mass., and other organiz: 
MP nt xcep . Ss tails of their operation 
ne whic r : involve trade secrets, 
utilize polyetnyle ies —! . i literature there is som 
tional diel ility. T 4 about operating details 
It is apparent that if the 
off, or even flickers, the 
memory of the pattern of 


dards surP’ 
electrical P® 
specifice 
and mec : 
The mojority 


may be erased in whole or 
this reason some of the bu 
tronic computers do not 
delay line storage. 


Magnetic drum and tape 
4 compact and efficient 
storing pulses—and stor 
the power goes off 
drum. This is a rotating ¢ 
may be of different s ’ 
that has been used is abo 
long and 6 or 8 inches it 
usually rotates at 1,800, 
7,200 r.p.m. The drum 
or aluminum, and is 
compound containing 
cles. The compound is p 
with a brush or spray g 
Mounted almost touch 
are small electromagnets 
heads, very similar to 1 
recorder heads. The separat 
the two s s of the pole 
about 3/1000 of an inch, 
tance of the magnetic 
drum may be perhaps 
\ pulse of 
the magnetic 
recording of a magneti 
rapidly rotating surface 
positive pulse will cause, 
south magnetization, ar 
pulse vice versa 
The number of magnet 
an inch along the perime 
the drum n be 20 to 60, ar 


PORATION ber of channels side by re 


length of the drum 


porte COR 
RICAN PHE the inch 
—_ 54th Avenue tized spots to the square 


1830 So. them on 250 square inche 


inols . 
ge 50, Ml surface, the magnetic d1 
equivalent of 100,000 


netic drum storage 


Chica 


automatic electronic con 
have been made by the Harvard ( 
| putation Laboratory, Cambridg Ma 
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been 
know-! 
rocedure } 
each laborat 
technique, 
In general, what i 
Is something that will act 
n Simon’s program tape 


s that the pickup head 


1 magnet I 
o be an important 
means for “sl! 
L lean storage of 
ties of information where a ré 
ong time (seconds) for acces 
information is permissible. Six 
across a quarter-inch width 
and 100 magnetized spots to an inch of 
length seems to be a realizable objective 
Magnetic tape is well accepted as 
about the best device for input, output, 
and slow storage in an automatic elec- 
tronic computer. Raytheon Manufac- 
turing Co. is offering for sale multi- 
channel magnetic heads for reading 
(sensing), writing (recording), and 


MAGNETIC 0 
Fig. 5—Magnetic drums make one of 
the most efficient ways of storing infor- 
mation in smaller electronic computers 


erasing (eliminating) pulses on mag- 
netic tape, and so undoubtedly would 
furnish details and know-how for using 
their heads. 
soth the delay line and the magnetic 

drum have the disadvantages that the 

computer has to wait for the informa- 
tion to become available. If a delay line 

or a channel on a drum is storing 

20 numbers, and the one you want has 
just gone by, you have to wait for the 
other 19 numbers to go by before you 
can pick up the number you want. In 
the case of a magnetic drum, you could 
of course put on additional reading 
heads and read out from that part of | 
the periphery of the drum which is | 
nearest to the location of the number | 
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YAG 


FARTHER... 
STRONGER! 


TV ANTENNA 
ARRAYS 


with High Impedance Driven Element for 
Direct Match to 300 Ohm Lead-in. 


Five -ele- 

ment beam, 

custom-cut to 

exact wavelength 

of channel, delivers 

more powerful forward 
gain with high front-to-back 
ratio rejecting co-channel 
interference. 


FAST and EASY 
installation 
JFD YAGI antennas are com- 
pletely pre-assembled 
at the factory. Just swing 
the “Quik -Rig” elements 


into position and tighten the 
wing nuts. 


These all-aluminum JFD ‘‘Long 
Ranger’ YAGI antennas are 
something to shout about be- 
cause even the really remote 
stations are now being pulled in 
with satisfactory viewing results. 
And JFD advanced design plus 
sturdy construction assure dura- 
bility and long-lasting, trouble- 
free-performance. Let these 
superior JFD YAGI instal- 
lations help you 
e-x-p-a-n-d your tele- 

vision market 


Write for FREE 
Technical Data Sheet No. 59 


SWING ELEMENTS INTO POSITION 


5-ELEMENT YAGIS 


LOW BAND HIGH BAND 
5Y2 (Channel 2) No. 5Y7 (Channel 7) 

. SY3 (Channel 3) No. SY8 (Channel 8) 
5Y4 (Channel 4) No. SY? (Channel 9) 
5Y5 (Channel 5) o. SY10 (Channel 10) 
5Y6 (Channel 6) jo. SY11 (Channel 11) 

No. 5Y12 (Channel 12) 
No. 5Y13 (Channel 13) 


long Ranger’ YAGI antennas for all of the 

high band channels are also available in 
stacked array. Jumper bars for stacking of 
low band “YAGIS” are also available 


MANUFACTURING CO., Inc. 
6101E 16th AVE., BROOKLYN 4, N. Y 


FIRST In Television Antennas and Accessories 








HFS $142 


(less power supply) 


NC-125 $149.50 


(less speaker) 


NC-183 $279 


(less speaker) 


HRO-50TI 
price to be announced 


Whatioe the perppose, 
whaler The price. 


Nati>-onal 


NATIONAL COMPANY, Inc. 


Ce ee MASSACHUSETTS 
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you are interested in. But that can be 
troublesome. Why not have all the num- 
bers in storage accessible practically 
at once? 


Electrostatic storage 

In one form, the method of electro- 
static storage uses a dielectric screen 
in a cathode-ray tube. The beam that 
scans the screen divides it into a pat- 
tern of, say, 32 by 32, or 1,024 sepa- 
rated spots. Information is stored on 
these spots as the presence or absence 
of certain electric charges. The spots 
are written on or read out or erased by 
one beam of electrons. The electric 
| charges that have been recorded on the 
; screen are held in their places and 
| Prevented from leaking away by an- 
other beam of electrons, a_ so-called 
| “holding beam.” 

Electrostatic storage has proved to 
be rather a ticklish technique to master. 
F. C. Williams at the University of 
Manchester in England has succeeded 
in using electrostatic storage in the 
automatic electronic computer built 
there. Also, the Servomechanisms Lab- 
oratory at Massachusetts Institute of 
Technology is installing some electro- 
static storage memory in Whirlwind I, 
which will still further raise its speed 
of 30,000 multiplications a second. Cer- 
tainly, no miniature automatic elec- 
tronic computer would be expected to 
make use of electrostatic storage, 
whereas a small magnetic drum would 
be a logical choice for its memory. 

(continued next month) 


LISTENERS BUY FM PROGRAM 


To prevent their favorite program 
from being interrupted by commercials, 
listeners to an FM music series donated 
practically as much as the station 
would have received had the series 
been handled on the regular commercial 
basis. 

The station with the music-loving 
audience was WABF (FM) of New 
York City, and the program the New 
Friends of Music concert series. The 
audience was informed that “it would 
be inconsistent with the tone and mood 
of the concerts” to have them spon- 
sored by advertisers. Instead the listen- 
ers were asked to subscribe to the 
series by sending the station any sums 
|they wished. During the first weeks of 
the program it was announced that 
more than 2,000 listeners had _ re- 
sponded, sending WABF more than 
90% of the amount which would have 
been realized had the program been 
sold in the regular manner to a com- 
mercial sponsor. 





ELECTRONIC MONEY COUNTER 

Eight tons of old currency—mostly 
one dollar bills—removed from circula- 
tion daily by the Department of Treas- 
ury is now being counted by an auto- 
matic electronic machine. Developing 
|}the counter was a difficult job as the 
|old money is badly wrinkled and dog- 
| eared. 
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TWO-TONE SOURCE 
AIDS INSOMNIACS 


Readers who laughed at Moham- 
med U. Fip's Hypnotron in the 
April issue are invited to look at 
this dead-serious article on a real 
tone generator that puts you to 
sleep with a series of sound 
pulses. 


By CHAS. BEAZLEY 


The Slumberbug* is a sound-produc- 
ng device designed to aid insomnia suf- 
ferers. It uses no electron tubes and the 
sound is produced by the normal voltage 
current fed, 


trans- 


variations of alternating 
unamplified, through an output 
former into a loudspeake1 

The Slumberbug produces a steady 
background hum of 60 cycles which ts 
overridden at intervals of about 3 sec- 
anothe) 
The louder hum 
about seconds and then cuts off, re- 


hum again. 


sligh tly louder hum. 


onds by 


maintains itself for 


verting to the background 
This cycle, loud-soft, 
is in operation. The 
background hum, although 
continuous, is actually cut off when the 
louder hum appears. The effect is that 
of a background hum with a slightly 
louder modulating hum riding in over it. 
There is also an apparent change in 
the quality of the tone between the two 
hums 

When the set is 
flows through the 
producing a soft hum 


repeats itself as 
ong as the device 
appare ntly 


working, current 
resistor and the en- 
tire circuit, from 
the loudspeaker. The 


rotate 


synchronous mo- 
When the 


cam mounted on its shaft reaches the 


tor also starts to 


normally open switch contacts it closes 
horting out the resistance. 
fi, 


them, thus 
lows more current t vw in the 


transformer primary and_ the 


louder at the speake 
ot the-cam or 
the speed of 
rth of sounds desi1 
i-r.p motor carrying a 
bakelite cam which — ices a com- 
7.5 seconds, I 3.79 sec- 
onds loud and the same soft. This tim- 
ing generally satisfactory although 
others may prefer different timing. 

The indicator light is a 3-watt, 117- 
volt candelabra base lamp which varies 
brilliance with the changes in volume. 
It is primarily an on-off indicator, as 
the Slumberbug is generally operated 
at very low over-all volume and could 
easily be left turned on all day. 

The iron core choke can be an a.c.-d.c. 
radio filter choke or something heavier, 
depending how much contact click ap- 
pears at the loudspeaker. Do not try a 
capacitor points to eliminate 
click, as in this circuit it makes matters 
wo and shortens the contact life of 


plete cycle of 
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The Window Bazuka is of simple 
. for use where roof 
installations are not practical. Our 

“quick rig’ method makes it 

easy to install . . . eliminates 
perched 
securely on the ledge to prevent 


agging—strut on the side prevents 


vibration. The antenna is adjustable to 


oll Sela Mtb 4-Malile lel amelie maels 


be oriented 360 degrees. 
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TUBES FOR ABOVE 
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All tubes Black Face standard brand 
6 mos. RTMA Qquarantee on tubes 
+ mos parts guarantee on chassis 
Beautitul cabinets tor above—ava 


> 
Terms: $25.00 deposit on all orders Balance C.0.D 
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BELIEVE IT OR NOT! 
630 TS “ee 


31 TUBE CHASSIS COMPLETE CHASSIS 
Best for Fringe Areas INCLUDING BLACK 
Improved Keyed A.G.C. RECTANGULAR PIC- 


Full 4 Megacycle Band Width TURE TUBE 
16 KV Output 
A.F.C. Sync. Separator Syncrolok 16° | 39 
Latest 1951 Features 
Focus Coil-Yoke Removable Plugs 

4a $ 
Set equipped with Phono Jack 17 199 
Set uses 70° Deflection Coil 
Complete Chassis with Tubes Aligned. Not 
a Kit ul $ 
Large 12” Speaker 20 219 
All Knobs—Channel Selector 
Universal Mounting Brackets. Tube on Chassis 
Free Delivery on Raid Order 6 or More 25% WITH ORDER 
Dumont Tuner F.M. Radio $10 Extra BALANCE C.O.D. 
Cabinets—Console 16” 17” 20” $59 . 
Cabinets—Half Doors 17” 20’ $69 Dealers, Dist., Mfg. 
Cabinets—Full Doors 17” 20” $79 SPECIAL PRICES 
LOTS 12 OR MORE 


Standard Tuner 

Free Plastic Mask with Every Set Ml $ 
Free Schematic with Every Set 

Free R.M.A. Guarantee on Chassis-Tube 

In Mahogany or Blonde. Same price. 


























Improved Down to 45 Microvolts 
Free—No Extras—Tax Included 














UPSTATE, 107 DUANE, SCHENECTADY, N.Y. TEL. 4-3008 
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A\ . No installation is better than its 
component parts. In loudspeakers, 

there’s no wiser choice than 
UNIVERSITY — the time tested 

leader that provides performance plus! 
UNIVERSITY “progressive engineering” 
constantly explores new materials, new pro- 


duction methods, new ideas to further im- LOUDSPEAKERS 
prove the performance, construction, and de- 


pendability of its products. These are your 
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Electronics 


A 0.l-uf capacitor will give an ap 
parently higher pitched but rougher 
tone than the one shown while a l-uf 
capacitor will give a smooth, bass, fog 
horn effect. The amount of capacitance 
used is limited by the output tran 
former used. If a_ better impedance 
match is used the loss in volume wit 
a 1.0-uf capacitor will not make any 
difference and the output tone will be 
free of ripple. We used an output trans 
former for the 50L6 tube because it is 
generally on hand and is satisfactory. A 
3-position switch can serve as a tone 
control by selecting capacitors 


How it works 
The Slumberbug was designed t 

my wife sleep and is based 
double-toned sound of a foghorn of the 
type used in lighthouses and lightships 
I have spent a good many years at sea 
as a radio operator and have always felt 
that a foghorn in the distance had a 
sleep-inducing sound. I had _ noticed 
that it interrupted any attempt at 
continued consecutive thought by its 
timed recurrences. During the few 


Sw ON VC 








MOTCR WITH CAM OPENS AND LOSES 
CONTACT POINTS 


Circuit of the double tone generator 


nights in my life that I have had 
trouble in getting to sleep my brain 
seemed to be spinning along at high 
speed with none of that drowsy, slow 
down effect always experienced by the 
good sleeper when he rolls into bed. He 
knows he can go to sleep—and as a re- 
sult he does. 

I believe that the brain generates 
energy which ‘t supplies to the body and 
which the body in turn retransmits to 
the brain. When this energy level is 
lowered by slowing down of the brain 
action, a point is reached which I cal 
the ‘“sleep-level.” Once the brain-energy 
drops below this sleep-level we auto 
matically click over into sleep 

The Slumberbug was designed to in- 
terrupt and to retard any attempt at 
continuous thought. I recommend that 





users of the device give it at least a 
portion of their attention when they 
are in bed; that they count to them 
selves the length of the louder and of 
the softer tones. They will find that, if 
they count up to say 15 when they first 
lie down, after a few minutes they no 
longer will reach 15 in their count 
Their brain action is slowing down. 1 
also advise users to set the over-all vol- 
ume at whatever level seems most pleas 
ant but not to reduce it so the bact 

ground hum becomes inaudible 


Materials for Slumberbug 
1—1,500-ohm, 2-watt resistor; |—i00-ohm. wire-woun 
potentiometer; i—0 S-or |-uf capacitor: |—20-henry 
choke; !—output transformer for SOL4; |—S-inch PM 
speaker; |—synchronous clock motor (about 4rp.m ) 
with cam; I—I!17-volt pilot lamp: |—s.ps.t. switch 
mounted on potentiometer; contact points: chassis 
hookup wire, assorted hardware 
end 
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you can have 
perfect 
reception 
when you 
know your 


TV A-B-C’s 





Your best bet for good primary area reception 
is the Tel-a-Ray Butterfly antenna. The Butterfly 
receives 13 channels and FM radio — is com- 
pletely guaranteed against wind and weather 
damage. It sells for just $2.95 (suggested list). 


|Top Gx kb 4 3 
HENDERSON, KENTUCKY 
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The Most Adaptable Small Control You Ever com... 


4 C 


ES YOU WIDEST REPLACEMENT 
COVERAGE WITH EAR LESS STOCK: 


60 IRC Q CONTROLS WITH 
ADAPTABLE FIXED SHAFTS cover all 
important values—give you complete replacement 
coverage with minimum stock—and 
slash your inventory investment to the bone. 
No other control line so closely meets 
your servicing needs. No other gives 


you so much for your money. Here’s why.. 





EXCLUSIVE 
KNOB MASTER 
SHAFT 


FITS KNURLED 
AND 
SPRING-TYPE 
KNOB 


Here’s the shaft you’ve dreamed of for years—a shaft 
that will fit virtually all your standard knob require- 
ments without inserts or modification—a shaft you 
can just cut to length and use. 


IRC’s Knob Master Shaft is shown in exploded view 
above. Note these points of construction: 


1. Substantial portion of shaft is knurled. It readily 
fits most knurled knobs without slotting of shaft. 
Either tight or loose knobs may be fitted by slot- 
ting shaft for *4" and adjusting ends by spreading 
or compressing. 


. Flat of shaft accommodates all spring-type push-on 
knobs requiring normal *%’’ deep flat. 


. Groove simulates narrow flat for spring-type knobs 
requiring ‘@'’ deep flat. Also provides guide for 


slotting where needed. 


Knob Master Shaft is standard with all Type Q Re- 
placement Controls. Eliminates need for stocking 
several different controls of the same value because 
of shaft differences. Far more expensive to make than 
ordinary replacement shafts, Knob Master is exclusive 
with IRC. 








TYPE Q FEATURES %'’ LONG BUSHING. Independent 
survey, plus IRC engineering study, prove that a %4"' long 
bushing will permit more replacements than will the con- 
ventional ¥%'' long bushing. Only IRC provides you with a 
complete standard line of controls of the small '%s’’ size 
with the shorter bushing necessary for maximum replace- 
ment use. 


INTERCHANGEABLE FIXED SHAFTS give you widest cover- 
age of control replacements with a far smaller stock of 
controls. Resilient Retainer Ring lets you remove Knob Master 
Fixed Shaft and replace with any of 13 special fixed shafts. 
Interchange takes less than a minute, using only a pocket- 
knife or screwdriver. You meet almost any special require- 
ment without expanding control stocks, 





Hg 
52 


specially designed, universal parts, you can 
quickly assemble over 90% of all concentric dual 
types—in home and auto sets as well as in TV. 


i 


base elements. Step-by-step instructions, in- 
each kit, make CONCENTRIKIT fool-proof. It's the 
television's ever-increasing need for con- 


it 


For standard duals, exclusive IRC MULTI- 
SECTIONS can be added to Q Controls just 
like switches—in just a few seconds - convert 
standard controls to duals, triples or even 
quadruples. } f 
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NOTHING COULD BE O 
SIMPLER, EASIER, MORE PRACTICAL! — 


LIMITLESS OPPORTUNITIES for adapting controls to specifig 
requirements—that's what you get with these Interchangeablt 
Base Elements and shaft ends. Each unit contains molded ba 
element, terminals and collector ring—no loose parts..Desig 
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FM Set Uses New Type Detector 


The induction detector is easy to align 


and requires no special or costly tubes 


LTHOUGH it uses no basically 
new circuits, this little FM re- 
ceiver is believed to be the first 
practical realization of the in- 

duction detector. Developed at the Am- 
roh laboratories in the Netherlands, it 
uses only four tubes plus rectifier; it is 
easily aligned with the simplest signal 
generator, and no special or costly tubes 
are needed. Its circuit appears in Fig. 1. 

The circuit itself is very 
much like the gated-beam tube 


detector 


dis- 


Radio Bulletin (Bussum, Hol- 
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criminator (see “Gated-Beam Circuits,” 
RADIO-ELECTRONICS for February, 1951), 
except that any common pentagrid or tri- 
ode-hexode converter tube type can be 
used. Performance is practically the 
same as with the gated-beam tube under 
normal operating conditions. 

The multigrid 
two 


tubes have 
statically 
positive 
screen grids. If a signal is applied to 
the first grid, cathode, the 
electron stream is modulated. After pass- 
ing the first positive screen grid, this 


converter 
separate control grids 


shielded from each other by 


nearest the 


6A7 


CT/60MA 


Fig. 1—Circuit of the FM receiver. Its novel feature is the detector, which 
uses a multigrid converter in a circuit like that of a gated beam discriminator. 


By J. J. J. FAKKELDY* 


stream is retarded by the se 
tive control grid and an electron 
formed whose density ceper 
supply of electrons from t 
Because there is a capacit 
between the electron cloud ar 
ond control grid, a small capa 
rent flows in this grid circuit 
rent is increased by tuning t 
cuit to the frequency of t 
produces a 
voltage 

control grid 90° out of pl 
input voltage. 

If the frequency of the 
varies, as in the case of 
difference of both gri 
Both grids control the 
rent, and their combined 
on this phase difference, 
plate current varies as the 
frequency 
tunately this relation can b 
ear by very simple means. If 
iary tuned circuit in the se 
grid circuit has the correct 
tuned to the FM carrier, the 
work nicely. 

The linearity of the detecto 
on the Q of the auxiliary 
this is easily adjusted by usin; 
lel resistor. A more elaborate 
to apply feedback from the plat 
auxiliary circuit to provide th 
damping without loss of gai 


nal, and this 
high-frequency 


Increases or dec! 
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SWITCHES 


This list of brand new standard brand miniature switches rep- 
resents only a few of many types in stock at Wells. Large 
quantities of most types are on hand for your immediate re- 
quirements. Write or wire for quotations on switches not listed. 


Stock * Type # Contact Fig Price | Stock # Mfr 
41MC2 2M03 1A NO 50 | 4IMD53_ MICRO 
41MM2 ACZ1018B spot 8S | 41MC27 MICRO 
41MC6 APB236 spoT 15 | 41MD48 MICRO 
41MC26 APG210 NO 41M033 MICRO 
41MC17 81 NC 145 | 41MD16 MICRO 
41MC16 B1T NC of 0 | 41MD43° MICRO 
41MC7 B14 NO D | 41MC1S = MICRO 
41MD62 BR | 41M036 MICRO 
41M046 B-RLIB SPOT | aIMc24 MICRO 
41M063 8 RS36 0 41MC23. MICRO 
41M023 BO-RL32 41MD54 MICRO 
41MLH BZRQ4I 41mcg MICRO 
4iM051 BZ R37 #2 | 41M057 MICRO 
41M02 BZE7TRQT2 | 41MD31 MICRO 
41m021 BZ-7RST 
41M038 BZE2RQST NI 
41M06 CUM 24155 
41MLl D 

41MC12 D in case 
41M034 £S692070 
41M065 G-R2%6 

41M060 G-RL 

41MC1L G-RLS 
41M061 GRL3S 
41MD41 GRLA3 
41M064 G-RS 

41M066 G RS36 
41MC32 HRO 7 1P2TSPL 
41MC19 HRO 7 4P2T 
41MD8 HRRC 7 IA 
41m027 HRRO 7 IA 
41MC31 LN-11 HO3 
41MC18 MLB 321 
4iM01 MLR 643 
41M055  PHAO PS 2000 
41MC28  ACRO RC7IP2T 
41MD45  ACRO ROLP2T 
41M022 = ACRO RO2M 

4iMD28 =ACRO RO2M12T 
41MC25_ MICRO RRS 

41mM047 MICRO RRSI3 

4109 MICRO SW.186 
41MC10 MICRO wP3Ms 

) 4imca MICRO. WPSM3 

















41M019 MICRO 
} 41ML3 MICRO 
41ML2 MICRO 
| 41MC21 MICRO 
41M037 = =ACRO 
41mMcs ACRO 
4imMp4 MICRO 
41M040 MICRO 
41M024 «MICRO 
41MCl MICRO 
41MD13° MICRO 
41MD56 MICRO 
4iMCl4 MICRO 
41M049°—- MICRO 
| 41M032. MICRO 
41MC13 MICRO 
41M025 = MICRO 
4iMC20 MICRO 
41M059 MICRO 
41M020 MICRO 
41M042 MICRO 
41MC22?, MU 
41M044 =ACRO Blue Stripe 
41MD52. MU Bive Dot 
41MC8 MU Red Dot 
41M018 MICRO Open Type 
41M039 MU Gree 
4imMC29° MU Greer 
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FIG. Ysavacy Order Direct or Through Your Local Parts Distributor 














PARTS SHOW VISITORS: WIDE SELECTION OF ELECTRONIC COMPONENTS AT 


Be sure to visit our new Chicago Ave. w E L L S 
display. Plenty of free parking. 


© Tubes ¢ Resistors ® Condensers *® Wire and Cable 


SEeley 8.4143 ® Volume Controls © Co-ax Connectors * Relays ® Rectifiers 


*® Transformers ® Chokes ® Micro Switches, Toggles * Antennas 


® Accessories * Electronic Assemblies ¢ Dial Light Assemblies 
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HOTOFACT BOOKS 


Photofact Television Course. Covers TV principles, oper- 
ation ond practice. 216 pages; profusely illustrated; 82 
x11". Order TV-1 $3.00 


Television Antennas. New 2nd edition. Describes all 
TV antenno types; tells how to select, install, solve troubles. 
Saves time; helps you earn more. 200 pages; —, 
Order TAG-1 Only $2.00 


Television Tube Location Guide. Accurate diagrams 
show position and function of all tubes in hundreds of TV 
sets; helps you diagnose trouble without removing chassis. 
200 pages; pocket-size. Order TGL-1 ««ee+Only $1.50 


1949-1950 Record Changer Manval. Vol. 3. Covers 
44 models made in 1949, including multi-speed changers 
ond wire and tape recorders. Original data based on actual 
onalysis of equipment. 286 poges; 82 x 11"; paper- 
bound. Order CM-3 ...Only $3.00 


s 45 models 


-1949 Changer Manual. \ 5 
n 1948-49, Paper bound y $4.95 


mod Order ©M-2. Or 
1947-1948 Changer Manval. Vol. |. 
wor models up to 1948. Order CM-1 


Covers 40 post- 
Only $4.95 


Recording & Reproduction of Sound. A complete avu- 
thoritative treatment of all phases of recording and amplifi- 
cation. 6 x 9”. Order RR-1 «Only $5.00 


Post-War Audio Amplifiers. Vol. 2. A complete analysis 
of 104 well-known audio amplifiers and 12 well-known 
tuners mode in 1949-50. 368 pages, 82 x 11”. Order 
AA2. « «- Only $3.95 


Post-War Audio Amplifiers. Vol. |. Covers 102 ampli- 
fiers and FM tuners mode hbaiaess 1948. 352 — Order 
AA.1 . ly $3.95 


Auto Radio Manual. Complete service data on more than 
100 post-war auto radio models. Covers over 24 mfgrs 
350 pages, 8 x 11". Order AR-1. Only $4.95 


ai e ; 


c Manual. Complete analysis 
of 50 popular communications models. 246 peges, 8'4 x 
11”, Order CR-1 weenns . Only $3.00 








Radio Recei Tube Pi Guide. Accurate dia- 
grams show where to replace each tube in 5500 radio 
models, covering 1938-1947 receivers. 192 pages, pocket- 
size. Order TP-1.... Only $1.25 


Dial Cord Stringing Guide. Vol. 2. Covers receivers mode 
from 1947 through 1949. Shows you the one right way to 
string o dial cord in thousands of models. Pocket-size. Order 


oc-2 Only $1.00 


Dial Cord Guide. Vol | 


Covers sets hen 1938 
through 1946. Order DC-1..... 


Only $1.00 
Radio-TV industry Red Book. 2nd Edition. Complete data 
on replacement ports for 22,000 sets made 1938-9950, 
including valuable TV information. Covers all major replace- 
ments. Over 600 pages Only $3.95 


om your Parts Jobber or write direct to 


HOWARD W ‘SAMS t CO., INC., 2201 E. 46th St., Indianapolis 5, Indiana 


HOWARD W. SAMS & CO., INC. 


Making Money in TV Servicing. Tested, 
proved methods of operating a profitable 
TV service business. Written by Eugene 
Ecklund, B. E. E., former manager of the 
National Service Department, Allen B. 
DuMont Laboratories, Inc. Covers planning, 
financing, work control, purchasing, service 
charges, advertising—plus much more. Own 
this practical guide to success now. Over 
130 pages. Order MM-1.... Only $1.25 





be that the gated-beam tube 


The limiting act 
detector 


of the induction 
although it may 
is still bet- 
Nevertheless, 


ion 
is rather good, 


ter in this respect. 
arate limiter stage is an 
luxury if sufficient signal 
available to cause plate current varia- 
tion of 0.2 ma or more. The audio out- 
put is sufficient to drive the output stage 
directly, and if a high-transconductance 
tube is used, there is enough output to 
spare for application of frequency-cor- 
rected negative feedback. 


a sep- 
unnecessary 
strength is 


| Types of tubes to use 


As to suitable tube types, the Philips 


AK2 is best. In American types, the 6K8 
is just 


about as good, but requires 
slightly higher screen voltage. The 6A7 
works nicely, but its output lower. 
This is no disadvantage if the receiver 
is to be used with an existing amplifier. 
Several other tube types with the re- 
quired succession of grids probably will 
also do the job, but it is essential that 
the capacitance between the control 
grids be as low as possible. 

Although a t.r.f. circuit could be used 
with the induction detector, a super- 
heterodyne circuit is more efficient be- 


is 


|cause of the high frequencies used for 


FM broadcast. On the other hand, the 
detector works best at a rather high 


frequency. At 20 to 25 me, single-tuned 
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FM 
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irope, where n 
one FM stati 
used, 
trimmer ¢ 

s obtained by rotat 

turn in the field of the llat 
L3. The shorted turn is mounte« 
tuning shaft at 45° and inside tl 
lator coil, which is fixed to the 
but also at 45° to the tuning 
shown in Fig. 2. L3 itself is 4 tu 
No. 15 wire spaced over %s in 
3% inch in diameter. The 
pretuned to the signal by C1 
no retuning unless the 


signals 
receit 
signed in Et 
served by 
tuning is 
done by tne 
tuning 


only 
not 


air 


Rough 


osci 


ar 
and 
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Fig. 
changed No. 18 
Spaced 
L2 


L2 is 3 turns of 
% inch in diameter and 
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i.C2.C3-GANGED - 8.5-23.Spyt AT AVERAGE 
201,002 CAPS ARE CERAMIC 


Fig. 3—This FM front end circuit can 
be used with the receiver circuit by 
constructors who live in areas that have 


more than one FM broadcast transmitter. 


circuits of 
enough to pass 
undue sideband 


i.f. 


wide 
without 


practical Q 
the FM signe 
cutoff. This i.f. falls 
within the range of ordinary test gen- 
erators, and the required inductance 
values are about the size of those used 
for the short wavebands. High-trans- 
conductance tubes are preferable for 
the i.f. stage, although a small cathode 
resistor may be needed stability. 
Noise problems do not arise in this 
receiver, and almost any modern mixer 
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with slugs, with fixed cap 
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the tubes, or with trimmer 
quired inductance 
(TI is designed to p 
only one station at a frequency of 
100 me. Constructors in area 
more than FM broadcast 
may wish to use the front-end 
shown in Fig. 3, which is from “ 
fied FM Receiver Uses Crystal 
tor,” Rapio-CrRaFT for June, 
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Table I—Coil data 


. Tap ° 
Turns (from hot end) wi 


14 
30 
14 
22 
14 


No. 26 


* Primary is |'/2 turns hookup wire 
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re Form 


tinned 3/8-in. inside dia 

5/32-in. dia., 100,000-ohm resistor 
3/8-in. inside dia. 

3/16-in. dia., 1,500-ohm resistor 
3/8-in. inside dia 

68 000-ohm, 


enam 

tinned 
enam. 
tinned 


enam /a-watt resistor 
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NOTE the wide ranges of this compact 
pocket stze instrument. Nolte controls— 
flush with panel. Then study the inside 
view. Nowhere will you find, tn design 
and manufacturing qualiy, the equal 
of 666-R. 


Model 666-R 


A BASIC TOOL 


POCKET-SIZE: VOLT-OHM-MIL-AMMETER 
WITH SELF-CONTAINED RESISTANCE RANGES TO 3 MEGOHMS 


I. Resistance Ranges from 0-3000 Ohms (.5 Ohm low reading) to 3 
Megohms, self-contained. Also A.C.-D.C. Volts to 5000, 10 ranges; and 3 
Direct Current ranges. 


2. Enclosed Selector Switeh, molded construction. Keeps dirt out, 
and retains contact alignment permanently. 


3. Unit Construction—[esistors, shunts, rectifier, batteries, are housed 
in a molded base integral with the switch. Direct connections without 


cabling. No chance for shorts. 


4. Resistors are precision film or wire-wound types, FOR THE MAN WHO TAKES PRIDE IN HIS WORK 
each in its own compartment. 


aes Triplett 


(n Canada: Triplett Instruments of Canada, Georgetown, Ontario 


TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, US. A. 





data is given in Table I. A 
cellent tuner is described ir 
Front End,” in the Ju | 
RADIO- ELECTRONICS. 
i.f. transformers, wl 
ther to 21.25 or 21 
in this circuit 
must tune | 
n signal by ar 
the i.f. In most front 
oscillator adjustment 
» to do th 
Is not necessa 
induction detect 
t hum fields, s 
transformer must be 
inding the transfo 
vuugh capacitors w 
hum. Mounting 
ignet near the dete 
remove the final trac 
ing Indicator 1s essent 
ceiver, and a meter 
rent runs between 0.5 
cireult 


Tuning and alignment 
To align the set, app 
signal between 20 and 
grid and plate circuits 
until they peak and the 
ter reading will als 
ircuits are brought 
he auxiliary cir 
jump suddenly wher! 
passed For the present 
lowest meter reading wit 
feedback trimmer 
capacitance, 

Now try to find the FM 
the antenna circuit and ad 
tenna position and coupling 
meter reads at least 0.1 
no-signal level. By sma 
the tuning of both tuned 
detector, the deflections 
low the no-signal val 
the same number of 
the meter when the 
through the FM sign: 

a signal, the up-scal 
greater. Even then, 
possibie, but not ef! 
noise and interferen 
hould be 

Once the set is al 
sasy. The correct 
way between the 
meter reading 


sound s distortec 


/ KLIPZON. aes 
O Aa ee ne Tetuning of 


necessary 


KLIPZON /| FOR EASY ONE MAN TV 


self-holding \ : } ANTENNA directional : - : 
points eee : ADJUSTMENTS &, Materials for Receiver 


Resistors: |—!5, !—100, 2—!1 


BOTH HANDS ¢ Z a y 1,000, |—4,700. 16.800. |—10.000. 2—22 
2—100,000, |—220,000 ohms ” 


NO HAND HIGH FREQUENCY Crystal Probes =; A <2.. | ohms, is wate Gee ae 


A ie hms. | watt: |—I50 oh watt 
bring added versatility to your VIVM or VOM os aaa hac Saiinies, o linenen 
With a KLIPZON Type V or C Crystal Probe handy .. . your j ‘ : . Capacitors: |—56 wuf, ceramic; 2 

VTVM or VOM becomes a VHF instrument | few] [2 1-500, 7—2.000 uuf, mica or ce 
urate means Type C adapts VOM for : —-e mica; |—.002, I—.05 uf, 400 voits 


re id acc r Pe 4s 
r voltages up to 200 Me tion and comparison of VHF volt- \ 2,000 volts, paper; 3—16 uf, 
r VTVM t resist- ag for peaking sheck- ; 
—— 3 


CAPACITY 


- : - volts, electrolytic; 3—3-30 

ance .25 megs. @ 5 Ke wz GAD R " 4 Miscellaneous: |—6A7, |—4F4-G 

150,000 OHMS @ 10 Mc... 25,000 f — I—5Y3-G, tubes and sockets: |—5é60-v 

OHMS @ 100 Me l, minim —. power transformer with 5- and 6 3-v 

Write for folder E-1 describing many Radio and TV uses 10-henry, 60-ma choke: |—output tra 
plate-to-voice coil; chassis, hook 


TH 
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Music's immortals play again, sing again, in RCA Victor's 


Treasury of Immorta 


AA Treasuty of Musics Immortals 


Now artists whose names are musical 
legend live again for the modern lis- 
tener. You can hear them, at their finest, 
in RCA Victor's “Treasury of Immortal 
Performances.” 


In recreating these performances on both 


33 and 45 rpm, acoustical engineers drew 


on a vault of master records guarded for 


posterity by RCA Victor. But new electronic 
techniques, developed through RCA re- 
search, give the new records a quality far 


surpassing that of the originals. 


Because RCA Victor could draw on so vast a 
storehouse of the past, there is something in 
the “Treasury of Immortal Performances” for 
listeners of every age and taste. Caruso sings 
light and serious music—as do Schumann- 
Heink, Mary Garden, and others . . . 
rewski is here .. . 


Pade- 
and, if your taste is for 
popular music, such greats as Berigan, Arm- 
strong, Waller, in rare early records. 


* * * 


See the latest wonders of radio, television, and elec- 
tronics at RCA Exhibition Hall, 36 West 49th St., N.Y 
Admission is free. Radio Corporation of America, RCA 


Building, Radio City, N.Y. 20, N. Y. 


The magic of RCA Victor's “45 


tem—as an independent unit 


| 


combined with radio or tel 


receivers—has already led 551 


makers to adopt it 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 


MAY, 1951 





to Radio-TV 
Service 


the new fact-packed 


PF INDEX! 


(PHOTOFACT INDEX AND 
TECHNICAL DIGEST) 


* Each issue packed with authorita- 
tive articles on TV, Radio, latest 
servicing techniques 


*% Latest complete index to PHOTO- 
FACT, world’s finest service data 


Don’t miss a single issue! Be sure to 
get your PF INDEX the valuable new 
publication you'll read from cover to 
cover—and use at your be nch every 
working day 
PF INDEX brings 
fully illustrated discussions of late st 
developments In Radio and TV. 
Keeps you up-to-date on new ¢ ircuit 
designs, latest testing met hods, time - 
good shop 


you complete, 


saving repair techniques 1 
practices—helps you operate a bet- 
ter, more profitable business. 

Have all this practical, authorita- 
tive information plus the complete 
Index to pHoToFACT Folders 7 
quick reference guide to the we aieichs 
finest service data. PF INDEX 1s bb rth 
dollars to you and costs you n thing 
Get your FREE copy today 


Ask Your Jobber for It! 


HOWARD W. SAMS & CO., INC. 


Get the current PF Index from your 
Parts Jobber, or write us direct on 
your letterhead (or enclose business 
cord). Address: Howard W. Sams & 
Co., Inc., 2201 E. 46th St., Indion- 
apolis 5, Ind 


C) Send FREE copy of the current PF Index 


CATHODE-RAY MONOFORMER 
GENERATES ANY WAVEFORM 


The 1 
ty pe 


Varies 


onotorme}) 


y when a 
linear input is applied. For example, 
the output may be controlled t 
the logarithm, cosine, s« 
any other function of the 
may be desired. 
The 

tormer, 


vary 
root, 
tnat 


as 
juare or 


input 


the 
in the diagram, is de- 
scribed in Patent No. 28,020 issued 
to D. E. Sunstein and assigned to the 
Philco Corporation. 


basic principle of mono- 
shown 


A sawtooth wave is applied the hori- 
zontal deflectors of the cathode-ray 
tube. A mask bounded by the desired 
curve is placed between the tube and a 
photocell. A lens focuses the flying spot 
onto the cell. Amplified output is fed 
back to the vertical deflectors of the 
tube. The amplifier (not part of the 
monoformer) should have high sensi- 
tivity. Its d.c. output polarity depends 
upon input-signal strength. When input 
is zero, A is positive and B is negative. 
The vertical plates are | the 
spot is at the top of the screen with no 
input. With maximum input A is nega- 
tive and B positive. The amplifier has 
no output when the input 
between these extremes. 

The beam is deflected horizontally by 
the input voltage. If the spot 
the mask boundary at instant, 
maximum light strikes the cell. The 
amplifier drives the upper vertical de- 
flection plate negative, and the 
driver 

If the spot is below the boundary 
light hits the photocell. The 
the amplifier output (and 
flectors) is Now 
the Between these 


conditions is a position of « 


ased so 


is midway 


is ahove 


any 


spot is 
dou nward, 

no 
polarity of 
de- 
on 


two 


vertical 
reversed the torce 
spot is “upward 

é ilibrium, 
lige of 


the spot centered the et 


Becau beam 


spot 
flecting 
shape of 
example a i aritnm« 
the monoformer outy 
sine voltag 
IS iinea 
external mask is 
can be changed oO! 


Is te 
to position 


remain fix 


sim} 
the 


he practical 


lifes tr pmer 


it and 
Inates need 
form mono- 


(quantizing tul t urve is 


17 
yhotocell. In 


former i 
photographically p a metal 
thin the target 
| Below 
the 

arbon 
The 


compound 


target Is connecte 


uch feeds the vert 


» cathode-ray tube. 
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~ WITH quam’ 
WRITE FOR COMPLETE QUAM 
VISIT BOOTH 578 

CHICAGO PARTS SHO 


Also Moters 


QUAM-NICHOLS COMPANY 


521 E. 33rd Place 


CATALC 


# Quam Focolizer 


Chicago 16, Illinois 


MAKERS OF QUALITY SPEAKERS FOR 
27 _YEARS, UNDER THE SAME MANAGEMENT 


Immediate Delivery . Critical Radio & TV 


S 
ADMIRABLE TELEVISION SUPPLY CORP. 
334 Furman St., Bklyn. 2, N.Y. - TRiangle 5-7096 
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New Design 





mum output error of about 2%. Maxi- 
mum input signal is 50 volts. A 
maximum output of about 250 volts 
can be obtained. 

The monoformer has many practical 
applications. Among them are: 

1. Wave analyzer. The mask can be 
cut to follow the curve to be analyzed. 
As the beam follows its path it gener- 
ates an output proportional to the wave 
amplitude. This electrical output may 
be analyzed by any electronic analyzer 
to determine the component frequencies 
of the curve. 

2. Calculator. The curve may be 
drawn to provide an output of any 
function. For example, it may be the 
logarithm, cosine, square root, or any 
other complex function of the input. 
Two or more monoformers may be con- 
nected to add or subtract outputs, Be- 
cause adding logarithms is equivalent 
to multiplying numbers, monoformers 
can be used to’ multiply, square and do 
other calculations. 


a 


ouT 











\ diagram to illustrate the monoformer. 


3. Speech scrambler. A mask of any 
complex or usual shape may be used for 
this purpose. An input speech wave be- 
comes garbled at the output. Unless the 
mask shape is known, there is little 
likelihood of unscrambling the speech 
even with another monoformer. 

4. Compensator. A known nonlinear- 
ity may be corrected or compensated for 
by introducing the opposite type of er- 
ror. The required mask may be designed 
by cut-and-try or calculation to make 
this correction. 

5. Tone generator. Tone or timbre 
depends upon the number and amplitude 
of harmonics present. By using the 
proper shape of mask an input fre- 
quency remains unchanged, but any 
number of harmonics may be added as 
desired. 
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COUPON 
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Suggested by Arthur Henrikson, Chicago, ml. 
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Gust published! 
MOVIES 
FOR TV 


This complete, practical book gives you all the information you need 
to choose the best equipment, operate it most efficiently, and make 
the most effective use of movies on TV programs. It explains the 
operation of all leading makes of cameras, projectors, sound and 
kinescope recording equipment, different types of lenses, etc., giving 
the advantages, disadvantages, and relative costs of each. It shows 
what may go wrong and how to avoid trouble, what rype of picture 
is good on television and what is not, how to light movies for best 
TV reception, how to insure good shots on location, combine live 
scenes with movies, produce special effects, titles, newsreels, different 
types of commercials, and much else that wil! be of utmost practical 
aid to station personnel and program planners. By J. H. Battison 


TELEVISION & FM 
ANTENNA GUIDE 


This excellent handbook will save you much testing and readjusting 
and insure the best reception from any antenna system. It gives you 
the characteristics, dimensions, advantages and disadvantages of all 
VHF and UHF antennas and allied equipment, including heretofore 
unpublished information on new types recently tested by the authors. 
Ic tells how to determine the right type of antenna for a specific lo- 
cation, locate space loops, determine signal strength, etc.; how to 
mount various types of antennas on different kinds of roofs or win- 
dow sills; how to minimize noise and avoid standing waves in trans- 
mission lines, and all other installation procedures. Handy tables 
give comparative data, and there is full, clear instruction in all! fun- 
damental antenna principles. By Noll & Mandl 


guides 
for 


A practical how-to-do- 
it guide for technician 
and program director 
alike. 


How to get the most 
out of the antenna sys 
tem at any location. 


Outstandingly helpful references 


TELEVISION FOR 
RADIOMEN 


The outstanding book on television for servicemen. Explains in 

lear, h ical terms the op ing principles and function 
of every part and circuit in today’s TV receivers, and the chief prin- 
ciples of transmission. Complete, practical instruction in installation 
and alignment procedures, testing equipment and how to use it, 
adjustment, and trouble-shooting. By E. M. Noll. 


RADIO & TELEVISION 
MATHEMATICS 


This unique handbook of 721 probl and sol shows you 
what formulas to use, what numerical values co substitute, and each 
step in solving any problem you are likely to encounter in radio, 
television, or industrial electronics. Conveniently arranged and fully 
indexed for quick reference. By Bernbard Pischer. 








KRAUIU 
TELEVISION 
MATHEMATICS 


(DD Movies for TV $4.65 


LD Television & FM Antenne 
Guide. $5.50 


Cl Television for Radiomen Signed 
$7.50 


you re 


t (D Redie & Television 
J] Mathematics $6.00 


4 The Macmillan Company, 60 Fifth Avenue, New York 1) 


Please send me the books checked. I will either 
remit in full or return the books in 10 days 
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TWO SETS IN EVERY HOME 
Made Easy with New Coupler 


> 


i | _ Existing Antenna 


A 
as Brach 2-set coupler 





Old Transmission Line 


his 


New lorge TV Set 
in Living Room 











New Transmission Line 


Old small TV Set 
in Kids’ Room 

Get This Extra Sole! Avoid trade-in 
on this old set 


Eliminates interference 
Matches 300 & 75 ohm lines 
Installs with hand tools 

Low in cost 

Avoids trade-in sales 


200 Central Ave 


Newark 4, 


pene § AY Bm 





THAT GOOD LOOKING OLD CONSOLE— 
REPLACE THE OBSCLETE RADIO 


with a modern, easily installed 


ESPEY AM/FM CHASSIS 


and your favorite console is “right-up-to-date" 


Rated an excellent 
instrument by Ameri- 
ca's foremost elec- 
tronic engineers. Ful- 
ly licensed under 
RCA and Hazeltine 
patents. The photo 
shows the Espey 
Model 511-B, sup- 
plied ready to play. 
Equipped with tubes, 
antenna, speaker and 
all necessary hard- 
ware for mounting. 


NEW FEATURES—Iimproved frequency modulation circuit, drift com- 
pensated « 12 tubes plus rectifier, electronic tuning eye and pre- 
amplifier pick-up tubes * 4 dual purpose tubes + High quality AM- 
FM reception « Push-pull beam power audio output 10 watts « 
Switch for easy changing to crystal or variable reluctance pick- 
ups * Multitap audio output transformer supplying 4—8—500 ohms. 


Makers of fine radios since 1928, 

Write for literature 

RC-5S for complete 
ificati M 

VaR = MANUFACTURING COMPANY, INC 


d STREET NEW YORK 2! N ¥ 
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New Devices 
NEW OSCILLOSCOPE 


Hickock Electrical Instrument Co. 


Cleveland, Ohio 


SPACE-SAVING SCOPE 
Simpson Electric C 
Chicago 


TV RECEIVER KIT 
Tech-Master Products Co. 
New York, N. Y. 


COBRA-TYPE HORN 


Racon Electric Co. 
New York, N. Y 


| DUAL POTENTIOMETERS 
| P. R. Mallory & Co. 


Indianapolis, Ind. 


POLYPHASE 
REPRODUCER 
Audak Co. 
New York, N. Y 


4 


RADIO-ELECTRONICS for 





New Devices 


speeds of 33-1/3 
specia nnector 


ts the unit + 


INDOOR TV ANTENNA 


JFD Manufacturing Co. OUTPUT TRANSFORMER 
— N. Y. Partridge Transformers, Ltd. 
y t f Surrey, England 


U.H.F. ANTENNA 
Workshop Associates, Inc. 
Needham Heights, Mass. 


WINDOW ANTENNA 
Veri-Best Television Products, Inc. 
New York, N. Y. 
Bazuka is a high Q's 


The 


© Receptor Co., Inc. 
19th Street 
New York 11, 8.Y. 


Gentlemen: 
Please send ae your pamphlet on the design, application 
and servicing of selenium rectifiers. 
which have eeleniua 
tho! I have serviced sany rece.vers 
rectifiers at og y little rela ag on thes and believe your 
pamphlet would be @ valuable 
Radio Parte 
rectifiers, supplied by Southeastern 
and sclalty Distributing Co. of et pnages | Ge na like thes very 
: = your consideration of redio npgrermter=o 
in t you sup Gate sheet with each rectifi and the trouble 
A ong to print od servicing information. 





ke ed 





er indothas ——- 


JL ALL ALLL, 


“eASletronl 


SELENIUM RECTIFIERS 


. And our thanks go as well to the other thousands 
of servicemen and hams who insist upon top performing 
SELETRON Selenium Rectifiers in electronic circuits and as 
replacements in Radio and TV sets. 


You can depend on SELETRON ol! ways . . . Full techni- 
cal information is always available without obligation. 
look for Howard W. Sam's Red Book Supplement listing 
SELETRON replacements, and write us for Bulletin RS-32. 


poner SELETRON DIVISION 
RR) RADIO RECEPTOR COMPANY, Inc. 


Factory: 04 North 9th St. Browhiyn 11. mT Department: 25) West (90h St. Mew Tork 
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With the New Improved 1951 1951 
Progressive Radio “EDU-KIT”’ 


ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
FREE TOOLS WITH KIT + NO ADDITIONAL PARTS NEEDED 


* EXCELLENT BACKGROUND FOR TELEVISION 
¢ 10 DAY MONEY-BACK GUARANTEE 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


The Progressive Radio *‘Edu-Kit'’ offers you a home study course at a r 
bottom price. Our kit is designed to train Radio Technicians, with the 
of Radio Theory and Construction Practice expressed simply and clearly 
gain a knowledge of basic Radio Principles involved in Radio Recepti 
Transmission and Audio Amplification 

You will learn how to identify Radio Symbols and Diagrams: he 
radios, using regular radio circuit schematics; how to mount various radic 
how to wire and solder in a professional manner. You will learn how t 
Receivers. Transmitters, and Audio Amplifiers. You will learn how to servi 
trouble-shoot radios. In brief, you will receive a basic education in Radi 
like the kind you would expect to receive in a Radio Course costing several hun 
dreds of dollars 


THE KIT FOR EVERYONE 


The Progressive Radio ‘‘Edu-Kit'’ was specifically prepared for any pers 
who has a desire to learn Radio. The Kit has been used successfully by young 
and old in all parts of the world. It is not necessary that you have even th 
slightest background in science or radio 

The Progressive Radio ‘‘Edu-Kit"’ is used by many Radio Schools and Clubs 
in this country and abroad. It is used by the Veterans Administration for Voca 
tional Guidance and Training 

rogressive Radio ‘‘Edu-Kit'’ requires no instructor. All instruct 
are included. All parts are individually boxed, and identified by name, photograph 
and diagram. Every step involved in building these sets is carefully explained 
You cannot make a mistake 


PROGRESSIVE TEACHING METHOD 


The Progressive Radio ‘‘Edu-Kit'' comes complete with instructions. These 
instructions are arranged in a clear, simple and progressive manner. The theory 
of Radio Transmission, Radio Reception and Audio Amplification is clearly ex 
plained. Every part is identified by photograph and diagram; you will learn the 
function and theory of every part used 

The Progressive Radio ‘‘Edu-Kit'’ uses the principle of ‘‘Learn By Doing 
Therefore you will “ay radios to illustrate the principles which you learn. These 
radios are designed in a modern manner, according to the best principles of 
present-day educational practice. You begin by building a simple radio. The next 
set that you build is slightly more advanced. Gradually, in a progressive manner 
you will find yourself constructing still more advanced radio sets, and doin 
like a professional Radio Technician. Altogether you will build fifteen radios 
including Receivers, Amplifiers and Transmitters 


The Progressive Radio “EDU-KIT” Is Complete 


You will receive every part necessary to build 15 different radio sets. This 
includes tubes, tube sockets, variable condensers, electrolytic condensers, mica con 
densers, paper condensers, resistors, tie strips, coils, tubing, hardware, ete. Every 
part that you need is included. In addition these parts are individually packaged 
so that you can easily identify every item. 


TROUBLE-SHOOTING LESSONS 


Trouble-shooting and servicing lessons are included. You will be taught to 
recognize and repair troubles. While you are learning in this practical way 
will be able to do many a repair job for your neighbors and friends 
fees which will far exceed the cost of the Kit. Here is an opportunity for you to 
learn radio and have others pay for it 


FREE EXTRAS IN 1951 

e ELECTRICAL AND RADIO TESTER 

e ELECTRIC SOLDERING IRON 

* BOOK ON TELEVISION 

¢ RADIO TROUBLE-SHOOTING GUIDE 

¢ MEMBERSHIP IN RADIO-TELEVISION CLUB 

¢ GONSULTATION SERVICE © QUIZZES 
The Progressive Radio “Edu-Kit'' is sold with a 10-day money-back 
guarantee. Order your Progressive Radio "EDU-KIT' Today, or send 


for further information. 
"ostage prepaid on cash ordere—C.0.D_ orders accepted in I N 


PROGRESSIVE ELECTRONIC 00. 


497 UNION AVE., Dept. RE-47 Brooklyn 11, N. Y. 


(See advertising index for other advertisement of Progressive Sectoanics Co.) 
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h observin © Complex puise 


encountered in television servicing 
The magnetic alloy shield supplied for the 
CR tube is of new design and uses a special 


Model 0-6 Shipping Wt. 24 Ibs. metal developed by Allegheny Ludlur 


such applications 


The kit is complete, all tubes, cabiner 
transformer, controls, grid screen, tube shield 
et The instruction manual has complete 
step-by-step assembly and pictorials of every 
section. Compare it with all others and you 


will buy a Heathkit 





NEW INEXPENSIVE Aeathhct 


ELECTRONIC SWITCH KIT 


The companion piece to a scope 
— Feed two different signals 
into the switch, connect its 
output to a scope, and you can 


observe both signals — each as ¥ | 
an_ individual trace. Gain of bs 

each input is easily set (gain A 

and gain B controls), the 

switching frequency is simple 


Yeu MODEL V-4A 


to adjust (coarse and fine fre- 
quency controls) and the traces 
can be superimposed for com- 


parison of separated for indi- Shipping He W 
vidual study ( position control ) . 


Use the switch to see distor- 50 
tion, phase shift, clipping due 
to improper bias, both the in- 
put and output traces of an amplifier, —as a _—_ 
wave generator over limited range. 

The kit is complete; all cubes, switches, cabinet, power 
transformer and all other parts, plus a clear detailed meter with quality Simpson movement (five 


consraction sanesl times as sensitive as the commonly used 1 MA 
meter) has a shatter proof plastic meter face 

‘cathhil for maximum protection. Meter has all the 

w 30,000V pc desirable scales and indicates AC volts, DC volts, 

PROBE KIT ohms, db (direct reading). and even has a 

A new 30,000 V DC Probe Kit special zero center marking for quick FM align- 

to handle high voltages with | ment 


The new Heathkit Model V-4A VTVM Kit meas- 
ures up to 30,000 Volts DC and 250 megacycles 
when used with accessory probes — think of it, 
all im one electronic instrument more useful 
than ever before. The AC Voltmeter is so flat 
and extended in its response (+ 1 db from 
20 cycles t© 2 megacycles) that it eliminates 
the need for separate expensive AC VTVM's 
The new 200 microampere, 41%” streamline 





—s., . ce pt = There are six complete ranges for each func- 
cations. Sleek gy ohn nepal 4 aaa tion. Four functions give total of 24 ranges. The 
color molded plastic — Red | 3 vole range allows 33'5%% of the scale for Model V-4A . Shipping Wr. 8 Ibs 


body and guard — jet black reading 1 volt, as against only 209% of the . 
handle. Comes with connector, scale on the 5 volt types Note New Low Price 


cable, and PLS5 type plug. New 14% ceramic precision resistors are the 
ng ang ape VTVM = most accurate commercial type available — you 
$550 soulcintiod “y 100 ‘Gio be eae find the same make and quality in the finest 
with any standard 11 megohm laboratory equipment selling for thousands of 
TVM = 


5 dollars. The entire voltage divider decade uses 
Ne. 336 High Voltage Probe Kit Shipping Wt. 2 Ibs. these 14% resistors 
Both AC and DC voltmeter measurements use a push-pull electronic volemeter circui 
and the meter circuit makes the meter burn-out proof. Electronic ohmmeter circuit m 


AWeathhit r ™ ures resistance over the amazing range of 1/10 ohm to one billion ohms, all with 


3 vole battery. Ohmmeter batteries mount on the chassis in snap-in mounting for 
RF PROBE KIT ” replacement , 
This RF Probe Kit comes com- Voltage ranges are full scale — 3 Volts, 10 Volts, 30 Volts, 100 Volts, 300 Voles 
plete with probe housing, crystal 1000 Volts. Complete decading coverage without gaps 
diode detector, connector, lead The DC probe is isolated for dynamic measurements. Negligible circuit loading. Gets 
and plug and all other parts plus k i the accurate reading without disturbing the operation of the equipment under test 


clear assembly instructions. Ex- K ? hi 
it comes complete: cabinet, transformer, Simpson meter, test leads, complete assembly 
tends range of Heathkit VTVM ey w : 
‘PPS * 1 te. and instruction manual 


to 250 Mc. & 10%. Works on 
any 11 megohm input VTVM. $550 
Specify No. 309 RF Probe Kit. 

















repair with contidence — order your Heathkit TV Alignment Generat 





now ! 


odel 
Shipping Wt 





Heathkit SIGNAL GENERATOR KIT 


The new Heathkit Signal Generator Kit has 
dozens of improvements. Covers the extended 
range of 160 Ke to 5O megacycles on funda 
mentals and up co 150 megacycles on useful 
calibrated harmon makes this Heathkit 
ideal as a marker oscillator for TV. Output 
level can be convemently set by means of 
both step attenuator and continuously vari 
able output controls. Instrument has new 
miniature HF tubes to casily handle the 
high frequencies covered 

es 6C4 master oscillator and GC4 sine 
wave audio oscillator, The kit 1s transformer 
operated and a husky selenium rectifier ts 
used in the power sunply. All coils are pre 


Model SG-6 cision wound and checked for calibration 
i making only one adjustment necessary for 
Shipping Wt. 50 all bands 
7 Ibs. New sine wave audio oscillator provides 
internal modulation and ts also available 
for external audio testing. Switch provided allows the oscillator to be modu 
lated by an external audio oscillator for fidelity testing of receivers. Comes 
complete, all tubes, cabinet, test leads, every part. The instruction manual has 


step-by-step instructions and pictorials. It's easy and fun to build a Heathkit 
Model SG-G6 Signal Generator 


Aeathhit 
SIGNAL TRACER 


and UNIVERSAL TEST SPEAKER KIT 


The popular Heathkit Signal Tracer 
has now been combined with a unt 
versal test speaker at mo increase in 
price. The same high quality tracer 
follows signal from antenna to speaker 
locates intermittent finds de 
fective parts quicker — saves valuable 
service time gives greater income 
per service hour. Works equally well 
on broadcast. FM, or TV receivers Model sine” 
The test speaker has an assortment of Shipping Wr Ibs 


witching ranges to match either push 

pull or single output impedances. Also 4 5 

tests microphones, pickups and PA 

systems. Comes complete: cabinet 

110V GO cycle power transformer, tubes, test probe, all ne 


sary parts, and detailed instructions for assembly and use 





AWeathhit 
CONDENSER CHECKER KIT 








Heathkit TUBE CHECKER KIT 


Test your tubes the modern way — dynamically 
— the simplest, yet fastest and surest method 
your Heathkit has a switch for each tube 
element and measures that clement - no 
chance for open or shorted elements slipping 
by, all the advanta, of the mutual conduc 
tance type without the slow cumbersome time 
consuming setups. Checks for opens, shorts 
each element individually, filament and fila 
ment tap continuity, and emission 

This Tube Checker has all the features — 
beautiful 3 color BAD-?-GOOD meter - 
complete selection of voltages — roller chart 
‘listing hundreds of tubes including the new 
9 pin miniatures — finese quality Centralab 
lever switches — high grade birch, counter 
type cabinet — continuously variable line ad 


just control — every feature you need to sell 
tubes properly. The most modern type tube Model Tc-1 
checker with complete protection against obso- Shipping Wr 
lescence. Uses only the best of parts — rugged 12 Ibs. 

oversize 110V 60 cycle power transformer, 

finest of Mallory and Centralab switches and controls, complete set of sockets for all 
type tubes with blank spare for future types. Fast action. gear driven roller chart 
quickly locates the setting for any type tube. Simplified switching cuts necessary 
testing time to a minimum and saves valuable service time. Simp!e method allows 
instant setup of mew tube types without waiting for factory data. No matter what 
the arrangement of tube elements ts, the Heathkit flexible switching method easily 
handles it. Order your Heathkit Tube Checker Kit today and see for yourself that 
Heath again saves you two-thirds and yet retains all the quality Complete with 
instructions, all parts, and cabinet 


Checks all types of 
mica, ceramic electrolyti 
scales are direct reading 
charts or multipliers. ¢ 
00001 MFD to 1000 MFD 
Checker that anyone can read 
test and polarizing voltage for 
V provided. Measures power factor of ¢ 
trolytics berween 0% and 50% and reads 
resistance from 100 ohms to megohr 
50 The magic eye indicator makes testing ea 
The kit is 110V 60 cycle transformer 
operated and comes complete with rect 
tube, magic eye tube, cabinet, calibrated panel and 
parts. Has clear detailed instructions for assembly and 
Model C-2 . Shipping Wi. 6 Ibs 





NEW Weathhct 
HANDITESTER KIT Ri 


A precision portable volt-ohm-milliammeter. Uses 
only high quality parts — All precision 1% 
resistors, three deck switch for trouble-free mount 
ing of parts, specially designed battery mount 
ing bracket, smooth acting ohm adjust control 
beautiful molded bakelite case, 400 microamp 
meter movement, etc 

and AC volrage ranges 10-30-300-1000 


SO00V. Ohms range 0-3000 and 0-300,000 
Range Milliamperes 0-10 Ma, 0-100 Ma. Easily g 50 
assembled from complete instructions and pic 

torial diagrams 

Model M-1 Shipping Wt. 3 Ibs 














NEW Weathhct 


IMPEDANCE BRIDGE KIT 


This Impedance Bridge Kit is really a favorite with schools, industrial laboratories, and serious 
experimenters. An invaluable instrument for those doing electrical measurements work. Reads resis- 
tance from .01 Ohms to 10 megohms, capacitance from .00001 MFD to 100 MFD, inductance 
fram 10 microhenries to 100 henries, dissipation factor from .002 to 1, and storage factor from 
1 to 1000, And you don’t have to worry about selecting the proper bridge circuit for the various 
measurements — the instrument automatically makes the correct circuit when you set up for taking 
the measurement you want. Bridge utilizes Wheatsone, Hay, Maxwell, and capacitance comparison 
circuits for the wide range and types of measurements possible. And it’s self powered — has in- 
ternal battery and General Radio 1000 cycle hummer. No extéroal generator required — has 
provisions for external erator if measurements at other than 1000 cycles are desired. 
eons utilizes jallon highest quality pares, General Radio main calibrated control, General Radio 
hummer, Mallory ceramic switches, excellent 200 microamp zero center galvanometer, laboratory 
type binding posts with standard 34 inch centers, 12% precision ceramic 


body type ssidaiglier resistors, beautiful birch cabinet and ready calibrated 
panel. (Headphones not included. } : ; 
Take the guesswork out of electrical mea surements " ) Heat 


Model 18-18 Shipping Wt. 15 Ibs. kit Impedance Bridge Kit today you'll like it 


Weathhit \ABORATORY Aeathhil LABORATORY 


RESISTANCE DECADE KIT POW ER SUPPLY KIT 


An indispensable piece Every experimenter vod power supply for electron 
Model RD-1 Jaboratory equipment . setups of all kinds i been expressly designed to act 
Heathkit Resistance ade as a HV supply and a ¢ y fil nt voltage source 

Kit eee: ve resistance se Voltage control al lection of HV output desired (con 
tings from to 99.999 ohms tinuously variabl un lin ined), and a Volts — Ma switch 
IN ONE pad STEPS. For provides choice © wput 1 A large, plainly marked 
greatest accuracy, 15% pre and direct read nd either DC voltage output 
in volts or Dt irrer tput in M Range of meter 0-SOOV 
DC, 0-200 Ma D trument has convenient stand-by posi 





cision ceramic-body type re 
sistors and highest quality 
ceramic wafer switches are tion and pilot | 

usec Comes with | f trat Y filament transformer, meter 

Designed to match the im SY3 rectifier, two | ) cor ub mpletely punched and 

pedance z¢ «above formed cha panel at t, deta onstruction manual, and Model PS-1 
Resistance » Kit has a all other parts to make the ‘ Ship. Wt. 20 Ibs 


beautiful birch cabinet and 


attractive panel. It’s easy to No load Variable 150-400V DC 

& 50 build, and comes complete »S Ma Variable = 40-310V Dt $ 50 

with all parts and construc Q Ma Variable 25-250V DK 
e tion manual Higher loads Voltage drops off proportionally = 


aannieeusnanaall 





BATTERY eens KIT : NEW Weathéct SINE and SQUARE WAVE 


es, 2 AUDIO GENERATOR KIT 


jobs will pay for the § We proudly present the NEW MODEL Sine and Square Wave 


Heathkit Battery Elimi 
> Generator Kit. Designed with versatility eschalaas and 


nator Kic. It’s fase for 1 
service. The voltage can hes bility in mind, the AG-7 gives you the two most needed 
be lowered to find sticky right at your fingertips — the sine wave and the square 
vibrators or raised to fer The range switch and plainly calibrated frequen 
ret out intermittents. Pro rapid and easy frequency selection, and the output 
vides variable DC voltage , St re wd any de os level ; 
. 4 y, éf high-low impedance switch sets the instrument 
Medel ' fie pe nd = is or low impedance output on high to connect to h 
BE-2 load, and on low to work into a low impedance 


Amps. intermittent - t 

Ship. Wr. 50 Also serves as storage negligible DC res istance Y 
19 Ibs battery charger. A well Model AG-7 Coverage is from 20 to 20,000 cycles, and distort 
. e Ship. Wt. 15 Ibs. minimum — you can readily trust the output waveshape 


filtered, rugged power 1 
supply uses heavy duty selenium. rectiher, a 6 tubes, quality 4 gang tuning condenser, power 
metal cased filter condenser C® precision resistors in t 


husky choke, and a 4000 MFD electrolytic con 
denser for clean DC. 0-15V voltmeter indicates * « 450 determining circuit, and all other parts come with t 
output which is variable in eight steps. Better & a complete construction manual. A tremendous kit 
be equipped for all types of service — it means ® is truly low 

more income 


TWO HIGH QUALITY Weaéce SUPERHETERODYNE i AWeathhit 


RECEIVER KITS | FM TUNER KIT 


} : : Model FM-2 The Heathkit FM Tuner 
Model BR-1 Broadd’se Model AR-1 3 Band Re Model FM-2 was de 
Model Kit covers 5 ceiver Kit covers ‘ signed for best t 
to 1600 Ke Shipping ¥ Ke. to over 20 Mc reproduction. The 
We. 10 Ibs continuous Extremely cuit incorpor 
high sensitivity. Ship most de eh 
ping We. 10 Ibs tures er 


$1950 - $9350 > ae m 


her 


* 7C4 diodes a 
Two new Heathkits. Ideal for schools, replacemeng of worn ont receivers, amateurs and custom % ? 250 inator, and 6X 


installations ufier 
Both are transformer operated quality units. Thé@ bese of mat sials used throughout - The instrument is transformer 
calibrated slide rule dial — quality power output traftsformers — dual iron core shielded LF , ing i safe for connection to an 
metal cased filter condenser. The chassis has phono®input jack, 110 Vole output for phono motor or amplifier. Has ready wound ar 
and there is a phono-radio switch on panel. A lafge metal panel simplifying installation in used ) a 2 stages of 10.7 M 
console cabinets is included. Comes complete with Qubes and instruction manual incorporating pic- im A calibrated six i 
torials and step-by-step instructions (less speaker and cabinet). The three band model has simple s vernier drive for easy tur 
coil turret which is assembled separately for ease af construction 4 complete construction manual 
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AWeathhil™ 


ECONOMY ... 6 WATT 
AMPLIFIER KIT 


$125° 


Model A-4. Ship. Wt. 8 Ibs 


This Amplhi- 


new Heathkit 


wa designed ¢ 


assembly 
db trom 


kit at a new low price. Better burl 


No. 304. 12 inch Speaker $6.95 


~Meathtcl” AIGH FIDELITY . . . 20 WATT 


LIFIER KIT 


d finest amplifier — the Model A-G 
-6A) is capable of a = 20 Wars of 
fidel ty ourpur — faithful 
made possible through careful ag de- 
- and che use of only highest qualicy 
nents. Frequency response within + I ab 
From 20-20,000 cycles. Distortion at 3 y db be- 
low maximum power output (at 1000 cycles) 
is only .8%. 
The power transformer is rugged and ¢ 
tively rated and will deliver full plate cal hs fils. 
¢ output transformer 


‘Transformers in drawn steel case for 
and maximum protection to windings, 

dual tone controls to set the output for the tonal quality desired — 
atcentuates up to 15 db at 10,000 cycles —~ bass control gives bass boost 


impedanct ( (48 16" 150-600 ohms). 


nit 


f 5UAG rectiher j oe voltage amplin N” Titer 
in push-pull outs Comes coms 

Speaker not asad 

tal phone inputs. Has two 

at desired cctensany wr. 18 Ibs 

(preamp! Ai gana 

input 


Tube aomplement consists « 
and phas@ splitter, and two 
and detailed construction manual 

MODEL A-6: For tuner and crys 
for conve@ient switching to type of iny 

MODEL A-6A: Fear res an added 6$)7 
able relugtance cartridge phon up 
crystal phono pickup. A three pe 
Shipping Wt. 18 Ibs 


stage 


nee mike 





Heatheie” RECEIVER AND TUNER CABINETS 


an 3 
end of 
Speaker ne 
1s 
receiver 


FM Tuner 


Shipping Wt 


maAIL TO THE 


HEATH COMPANY 
BENTON HARBOR 20, 


Heathkit 


he 


receiver 


SHIP VIA 





Parcel Post 


Express 





MICHIGAN 


Freight 





Best Way 





Quantity Item 


Quantity Item Price 





Heathkit Oscilloscope Kit — Model O-6 


Heathkit R.F. Probe Kit — No. 309 





Heathkit VTVM Kit — Model V-4A 


Heathkit H.V. Probe Kit — No. 336 





Heathkit FM Tuner Kit — FM-2 


Heathkit R.F. Signal Gen. Kit — Model SG-6 





Heathkit Broadcast Receiver Kit — Model BR-1 


Heathkit Condenser Checker Kit — Model C-2 





Heathkit Three Band Receiver Kit - Model AR-1 


Heathkit Handitester Kit — Model M-1 





Heathkit Amplifier Kit — Model A-4 


Heathkit Power Supply Kit — Model PS-1 





Heathkit Amplifier Kit — Model A-6 (or A-6A) 


Heathkit Resistance Decade Kit — Model RD-1 





Heathkit Tube Checker Kit — Model TC-1 


Heathkit Impedance Bridge Kit — Model IB-1B 





Heathkit Audio Generator Kit — Model AG-7 





Heathkit Battery Eliminator Kit — Model BE-2 





Heathkit Electronic Switch Kit — Model S-2 





Heathkit T.V. Alignment Gen. Kit — TS-2 





Heathkit Signal Tracer Kit — Model T-2 




















On Parcel Post Orders, include postage for weight shown and insur- 


ance. (We insure all shipments.) 


On Express Orders, do not include transportation charges — they 
will be collected by the Express Agency at time of delivery. 


Enclosed find [_] Check [-] Money Order for 





Please ship C.O.D. [] Postage enclosed for____ 


ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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Beat the Tube Shortage! 


This invaluable book shows sae how to keep 
radio and TV sets working . . . even though 


exact repl are 


RECEIVING TUBE SUBSTITUTION 
GUIDE BOOK 


For TV-AM-FM Receivers and 
Allied Equipment 
by H. A. Middleton 
2500 Radio and TV tube substitutions 
| listed TV receiver filament wiring: 
— ~~ heater substitution wiring instruc- 
tions: tube types classified by func- 
tions. Other priceless data you must have in order 
to keep your shop as well as receivers going. Get 
this book without further delay. 
215 poges, 2 x 11, durable paper cover. 
Only $2.40 


All About Antennas 


No other book so thoroughly and clearly 
explains theory and practical aspects of TV 
antennas . . . a money-maker for you. 


TV and OTHER RECEIVING ANTENNAS 


(Theory and Practice) 
by Arnold 8. Bailey 

A “must” reference book on all types 
of receiving antennas. if you have any 
questions, you'll sind ail the answers 
. in this volume. it incorporates 50 data 
= Pages, never before published, on ap- 
proximately 50 different basic types of 
= __ antennas. Shows which type is best 
“ . what it can do. . . and how to 
use it. Technician, teacher, student, 
engineer — all can use this book. And it's readabie 
because mathematics has been translated into charts 


and graphs. 

595 pages, 310 illustrations Only $6.00 
About Master Antennas 
Maiter Antenna Systems are a big business. 


Make sure you get your share by making sure 
you know all about installations. 


TV MASTER ANTENNA 
SYSTEMS 


by Ira Kamen and Richard H. Dorf 


More than 50 million dollars will be 

spent in 1951 for TV Master Antenna 

{p Systems installed in apartment build- 

ings, hotels, hospitals, institutions, 

etc . in both new and old buildings. 

This book provides a practical working manual that 

deals with installation, usage, maintenance, etc. It 

shows how the Master Antenna System is installed, 

how it works, and how you can capitalize on this 

fast-growing field. 

356 pages. 234 illustrations. Cloth bound. 

Only $5.00 





Time-Saving! Money-Making! 


Stop wasting time, effort and money in trying 
to “dope out” difficult TV installations . . . order 


this book today. 
TV INSTALLATION 
TECHNIQUES 


by Samvel L. Marshall 
The only book of its kind. Gives ALL 
the facts about such things as ice 
loading, wind surface, mounting re- 
quirements, etc. Accurate data ~ 
receiver adjustment in the 
Municipal regulations in all the major TV areas n 
U.S.A. Complete information on all mechanical and 
electrical considerations. Sure to be a great help 
to you 
330 pages, 
bound. 


5% x 8%. 270 illustrations. Cloth 
Only $3.60 


At Your Jobber’s or ORDER DIRECT on 
a 10-DAY MONEY-BACK GUARANTEE. 


JOHN F. RIDER PUBLISHER, Inc. 


480 Canal Street + New York 13, N.Y 


| er lateral 


| picture on a 
| largest 


Theory and Engineering 


VARIABLE GROOVE SPACING 

To get full dynamic range of music in 
dise recording, ample space must be left 
between adjacent grooves for the great- 
cutting during the loudest 
passages. However, in most music, the 
loudest passages occur only occasionally, 
so that most of this space between ad- 
jacent grooves is wasted. 

The German physicist Eduard Rhein 
has developed an electronic brain which 
computes the groove spacing and con- 
trols the cutter so that the spacing is 
continuously variable and is correct for 
the actual requirements of the music at 
any instant. (Another device for vari- 
able pitch recording was described in 
“Unusual Techniques in Sound Record- 
ing” in RApDIO-ELEcTRONICS for May, 
1950.) 

The problem with such a device is 
that the electronic brain must compute 
its instructions a fraction of a second 
in advance so that it can warn the cut- 


| ter to keep clear of the preceding groove 


is about to occur, or 
so that it can allow the cutter to ap- 
proach the preceding without 
risk. This particular system operates by 
having volume level of the music pre- 
viously recorded, This recording con- 
trols the computing device which in 
turn controls the cutter. 

With the Rhein system, the playing 
time of the average dance record is in- 
creased appreciably, a 10-inch record 
becoming about equivalent to a 12-inch 
record of standard type. In symphonic 
music, the dynamic range can be in- 
creased to the point where it is equiva- 
lent to that of the live 


as a loud passage 


yvroove 


music, 


14-TUBE TELEVISER 

A new television receiver design 
using only 14 tubes and having a 17- 
inch rectangular picture tube was an- 
nounced recently by the Air Marshal 
Corporation of Brooklyn, N. Y. The re- 
sult of considerable engineering work, 
the new set is said to have ample sweep 
and brightness for a 20-inch tube. It 
will be available in both and 
table models. 

One feature of the Air Marshal is 
what is called a “universal service 
plan.” Dealers or distributors will have 
spare chassis available. Should trouble | 
develop, the repairman need only re- 
move four screws, slip out the chassis 
and replace it with a spare. This per- 
mits all repair work to be done at a 
central shop where complete equipment 
and specialized technicians will be | 
available. Distributor plans for the new 
receiver are not yet complete, but sev- 


console 


| eral have already been appointed. 


PLASTIC PROJECTION LENS 


A plastic lens, 22% inches in diameter, 


| has been designed by the Polaroid Com- 


pany to project a 15 x 20-foot TV 

screen. Said to be the 

ever manufactured commer- 

cially for the Schmidt optical system, 

the lens has already been installed in 

about a dozen theater systems. The cost 

of such a plastic lens is only a fraction | 
of the cost of a similar glass unit. 





You need it! 
Get it...Now! 


New Rider TV Manual... 
VOLUME 6 


at your nearby Jobbers’ 
today! Hurry in for your 
copy before the present 


supply is exhausted! 


All TV Production Runs and Changes 
from August, 1950 Through Janu- 
ary, 1951 
Circuit Function Descriptions. 
Unpacking and Installation Data. 
Signal Waveforms for Trouble 
Shooting. 

@ COMPLETE Alignment Data. 

@ COMPLETE Parts List. 

@ Circuit Changes. 


RIDER TV MANUAL...Vol. 6 


ACCURATE . . . AUTHENTIC FACTORY- 
AUTHORIZED TV servicing information direct 
from 66 manufacturers. BIG 12”x 15” page 
size, and all pages filed in proper place 
large, easy-to-read diagrams. Equivalent of 
2320 pages, (8'2" 
Index Volumes 1 through 6 


x 11”) plus Cumulative 
$2400 
With all 6 RIDER TV MANUALS on your 
shelves you will have the world’s greatest 
compilation of TV servicing information — 
right at your fingertips. This information will 
save you time, save you trouble, help you 
do a better servicing job, and help increase 
your profits. SEE YOUR JOBBER TODAY! 








Now Available ! 


RIDER Manual.. .Vol. XX! 


fl Here's another RIDER volume 
that you must hove on your 
shelves... 

- another money-maker 


another time-sover 


for you! Factory-authorized 
servicing information from 61 
manufacturers . AM-FM, 
Auto Radios, Record Changers, Disc Record- 
ers, Tape Recorders. Coverage from Decem- 
ber, 1949 through October, 1950. 1648 pages 
plus Cumulative index Volumes XVI through 
XX!.. $2100 





Every Day, More and More Servicemen 
Buy RIDER MANUALS For PLUS Profits! 


JOHN F. RIDER PUBLISHER, Inc. 
480 Canal Street « New York 13, N. Y. 
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Theory and Engineering 


DESIGN TECHNIQUES 
FOR 
V.H.F. AND U.H-LF. 


By B. E. PARKER* 


EVERYONE WANTS 
AN “ORIGINAL” 


H.F. and u.h.f. design, construc- 

tion, and service use techniques 

which are completely ignored at 

shortwave and broadcast fre- 

quencies. These techniques are not com- 

licated, though at times it may appear 

that those “in the know” are trying to 
make them so. 

Actually it is a matter of adjusting 
our thinking to include such things as 
distributed capacitance, inductance, etc., 
in the v.h.f. design or service problem. 
We can still make capacitors behave as 
capacitors instead of inductors, and r.f. 
chokes still appear as inductances in- 
stead of capacitors, if we select the 
proper types. 

Distributed capacitance, distributed 
inductance, etc., sound like formidable 
engineering terms, but we need not use 


A copy is never as good - 

as the original. That's why 

TRIO TV Antennas are 

“wanted” antennas. TRIO 

has consistently led the in- 

dustry in developing bet- 

ter, more efficient an- 

tennas. Never ‘just like’ 

another, every new TRIO w#movet 445, the famous 
model is original and repre- S\nsle-bay TRIO Yas: tor Tv 
sents an improvement over mast and transmission line 
any existing TV antenna. 





* Patent Pending — No licensing arrangements granted 
for duplicating principle of this antenna 


TRIO YAGI SETS THE PACE 


An example of TRIO's original design is the 
amazing dual channel TRIO Yagi—a single-bay 


Model 445. Single or stacked 
Yagi for Channels 4 & § 


the engineering approach if we accept 
the fact that every piece of wire regard- 
less of how short or long, has distribu- 
ted capacitance and distributed induc- 
tance. The best example is the familiar 
hairpin coil used on television tuners 
and by hams in their v.h.f. transmitters. 


oe 


Fig. 1—A 2-inch lead has significant 
self inductance at v.h.f. and u.h.f. 








Fig. 1 illustrates schematically, the 
nductance of a piece of wire 2 inches 
long. The inductance is small; in fact, 
so small that it can be ignored com- 
pletely in the broadcast band. .Take that 
same inductance of this piece of wire 
and insert it in the screen bypass cir- 
cuit of a v.h.f. or u.h.f tube as shown in 
Fig. 2. This is exactly the same as in- 
serting an r.f. choke in series with the 
bypass capacitor which destroys all r.f. 
bypassing action of the capacitor, and 
causes oscillations or instability. From 
this, we readily deduce that capacitors 
with inch-long leads have no place in 
v.h.f. circuits. 


V.h.f. and u.h.f. capacitors 

We have reached the conclusion that 
v.h.f. and u.h.f. capacitors should not 
have long leads because of the effective 
series inductance. Commercially avail- 
able capacitors may have even more ef- 
fective series inductance due to their 
construction. Paper capacitors are per- 
haps the worst offenders of built-in in- 
ductance because they are wound. This 
increases the inductance in the same 
way as winding a straight piece of wire 
into several turns. 

Paper capacitors are not usable above 
30 me because of this inherent induc- 
tance. They also have another disad- 
*Engineering Head. V.H.F. Dept., 
Co., Quincy, 


Gates Radio 


MAY, 1951 


The Simple, Modern, 
ceiver Adjustmen 
@ Nothing complex to learn 

@ Ne extra equipment to purchase 
Ask for “S.S.8." at your local 


Radio Parts Jobber or order direct trom factory 


4 element yagi that provides full 10 DB gain on 
two channels! Available for channels 4-5 and 7-9, 
this revolutionary antenna makes bulky stacked 
arrays obsolete by providing excellent fringe 
area TV reception where other antennas fail! 


HOW IT WORKS 


Antenna consists of 4 elements whose function is 
different on the two channels. For example: in 
Model 445, the elements, on channel 4, act as 
reflector, dipole, director, director, in that order; 
while on channel 5, the same elements act as 
reflector, reflector, dipole and director. Careful 
design insures proper impedance match with 


standard 300 ohm lead. 
COMPARE THESE ADVANTAGES 


* Provides gain on both channels 4 and 5 (or 7 
and 9) Equal to Any Two conventional 4-ele- 
ment yagis! 

* One bay replaces bulky stacked array! 

* One lead replaces old-style 2-lead systems! 

* Less weight-per-gain than any other TV antenna! 

* Greatly reduced installation costs for complete 
TV coverage! 

* Can be stacked for additional gain. 


Model 479. Single or stacked 
Yagi for Channels 7 & 9 


Model 645. “Controlled Pat- 
tern” System consisting of 
2 bays offset stacked and 
“Phasitron.”” Eliminates co- 
channel interference. For 


Channels 4 & 5 


Model 679. “Controlled Pat- 
tern” System for Channels 
7&9 


Model 304. Single Channel 
Yagi with Double Dipole for 
Channels 2 to 13 


Model 604. Same as Model 
645 except for single chan- 
nel operation 


MANUFACTURING CO. 


GRIG 


GSVILLE, ILLINOIS 
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Dynamic Speed Api 
t and Alignment Problems, 
6 Universal — 


@ Employs Only Basic 1 


proach To Re- 
AM-FM-TV. 

non-obsolescent 

est Equipment 


EDITION 
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100 pages. Invaluable 
information that will help 
you re-double the value of 
your basic test equipment. 





Superior's New Model 770 


AN ACCURATE POCKET-SIZE 


VOLT-OHM MILLIAMMETER 


(SENSITIVITY—1000 OHMS PER VOLT) 


FEATURES: Compact—measures 3'/5” x 5%” x 2!/4,”. Uses latest design 2% accurate The Model 770 come 

| Mil. D'Arsonval type meter. Some zero adjustment holds for both resistance ranges one Fogo Pir f egg visi 
* * . atteries est leods and a 

It is not necessary to readjust when switching from one resistance range to another operating instructions 

This is an important time-saving feature never before included in a V.O.M. in this 


price range. Housed in round-cornered, molded case. Beautiful black etched panel 
Depressed letters filled with permanent white, insures long-life even with constant use 
SPECIFICATIONS: 6 A.C. VOLTAGE RANGES: 0—!5/30/'50/300/1500/3000 VOLTS 


6 D.C. VOLTAGE RANGES: 0—7.5/1'5/75/150/750/1500 VOLTS. 4 D.C. CURRENT 
RANGES: 0—1.5/15/150 MA. O—!.5 AMPS. 2 RESISTANCE RANGES: 0—500 OHMS 
0—| MEGOHM 


Superior's New Model 670 


SUPER-METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE 
INDUCTANCE AND DECIBEL MEASUREMENTS 
SPECIFICATIONS: ADDED FEATURE: 
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts The Model 670 includes a special GOOD 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts BAD scale for checking the quality of 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts glectrolytic condensers at a test potential 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5 Amperes of 150 Volts. 
RESISTANCE: 0 to 500/100,000 Ohms 0 to 10 Megohms 
CAPACITY: .00! to .2 Mfd. .| to 4 Mfd. (Quality test The Model 670 19 





for electrolytics) — Watch oy oo 
REACTANCE: 700 to 27,000 Ohms 13,000 Ohms to 3  Cobine! complete with 

Megohms test lecds and oper- 
INDUCTANCE: 1.75 to 70 Henries 35 to 8,000 Henries $1109, ‘structions. Size 
DECIBELS: — 10 to + 18 + 10 to + 38 + 30 to + 58 , 





Superior's New Model TV-11 


TUBE TESTER 


Specifications: @ Tests all tubes including 4, 5, 6, 7, Octal, Lock-in, Peanut, Bantam 
Hearing-aid, Thyratron, Miniatures, Sub-Miniatures, Novals, Sub 
Minars, Proximity Fuse Types, etc. 


Tests for “shorts and “leakages” up to 5 Megohms. 


Uses the new self-cleaning Lever Action Switches for individual 
element testing. Because all elements are numbered according to 
pin-number in the RMA base numbering system, the user can in 
stantly identify which element is under test. Tubes having tapped 
filaments and tubes with filaments terminating in more than one 
pin are truly tested with the Model TV-I1 as any of the pins may 
be placed in the neutral position when necessary. 

The Model TV-I1 does not use any combination type sockets. In 
stead individual sockets are used for each type of tube. Thus it is 
impossible to damage a tube by inserting it in the wrong socket. 
Free-moving built-in roll chart provides complete data for all 
tubes. 

Newly designed Line Voltage Control compensates for variation 
of any line voltage between 105 Volts and 130 Volts. 


EXTRA SERVICE 


The Model TV-I! may be used as an extremely sensitive 
Condenser Leakage Checker. A relaxation type oscillator 
incorporated in this model will detect leakage even when 
the frequency is one per minute. 








The Model TV-11 operates 
*NOISE TEST on 105-130 Volt 60 Cycles 
Phono Jack on front panel for plug- A.C. Comes housed in a 

ging in either phones or external beautiful hand-rubbed oak 
amplifier will detect microphonic cabinet complete with 

tubes or noise due to faulty ele- portable cover. Size 11'/2” 

ments and loose external connec- oe 6”. Shipping Weight 

tions. 


—-— USE CONVENIENT RUSH ORDER FORM ON OPPOSITE PAGE 


GENERAL ELECTRONIC DISTRIBUTING CO. 3% %5,:°.""" nace 


RADIO-ELECTRONICS for 





+1 BS 
a New cone 20,000 —_e if U LT | ° M F T f R 
ond TELEVISION KILOVOLTMETER 


The Mode! TV-20 was designed to provide all the muiti-meter measuremen 
F. M. and Television. Unlike other recent models, which are c 

to test the new Television Voltages, the Model TV-20 is a 

tivity, ranges and accessories which are needed to service 

Radio. The High Voltage Probe for example, with a range of 50 000 | volts 
100,000 volts, is an integral part of the instrument with a specia n 

not in use 


SPECIFICATIONS 


@® 9D. C. VOLTAGE RANGES: (At 20,000 ohms per Volt) 0-2.5/10/5 
olts 








8 A. C. VOLTAGE RANGES: (At 1,000 ohms per Voit) 0-2.5/!0/50 250/5 0/5.0 
5 D. C. CURRENT RANGES 0-50 Microamperes 0-5/50/500 “ amperes, 0 0-5 Amper es 

4 RESISTANCE RANGES: 0-2,000/20,000 ohms, 0-2/20 ae gohms 

7D. B. RANGES: (Al! D. B. ranges based on ODb | My. into a 600 

hm _— 

4t 


Ultra H. F. Volt- + Wdb + Bto+2Zdb +28to+s2db + 42 to + S¢db 
meter Probe con- 22 + 36db 36 to $0 db + 48 to + 62 ed 
verts Model TV-20 @ 7 OUTPUT VOLTAGE RANGES 0 to 2.5/10/50/ |00/250/500/ 1 000 Vo 

into Negative Peak- The Model TV-20 operates on self-contained batteries. Comes housed in 


beautiful hand-rubbed oak cabinet complete with portable cover 
meter instructions. Measures 4'/.” x 10'/," x 11'/2". Shipping Weight 10 Ibs. NET 


Reading H. F. Volt Built-in High Voltage Probe. H. F Probe. Test Leads and al! operating 
Model 200 


x R.F. FREQUENCY RANGES: 1/00 Kilocycles to 150 Megacycles 

% MODULATING FREQUENCY: 400 Cycles. May be used for modu 
lating the R.F. signal. Also available separately. 

% ATTENUATION: The constant impedance attenuator is isolated 
from the oscillating circuit by the buffer tube. Output impedance of 
this model is only 100 ohms. This low impedance reduces losses 
the output cable. 

x OSCILLATORY CIRCUIT: Hartley oscillator with cathode follower 

buffer tube. Frequency stability is assured by modulating the buffer tube 

% ACCURACY: Use of high-Q permeability tuned coils adjusted against 
1/10th of 1% standards assures an accuracy of 1% on all ranges from 
100 Kilocycles to 10 Megacycles and an accu- 


v 
* 
© 
o 
e 
° 











cathode follower. T-2 is used as modulator. 

6C4 is used as rectifier. 
The Model 200 operates on 110 Volts A.C. Comes 
complete with output cable and operating instructions. 


Superior's New Model TV-30 


TELEVISION SIGNAL GENERATOR 


ENABLES ALIGNMENT OF TELEVISION |. F. AND FRONT 
ENDS WITHOUT THE USE OF AN OSCILLOSCOPE! 


FEATURES Built-in modulator may be used to modulate the R. F. Frequency, also ¢ 
localize the cause of trouble in the audio circuits of T. V. Receivers 

Double shielding of oscillatory circuit assures stability and reduces radiation to absolute mir 

mum. All |. F. frequencies and 2 to 13 channel frequencies are calibrated direct in Megacycles 

on the Vernier dial. Markers for the Video and Audio carriers within their respective channels 

are also calibrated on the dial 

Stability assured by cathode follower buffer tube and double shielding of component parts 


SPECIFICATIONS Frequency Range: 4 Bands—No 
switching; 18-32 Mc., 35-65 Mc., 
$4-98 Mc.. 150-250 Mc 

Audio Modulating Frequency; 400 cycles (Sine Wave). Attenua- 

tor: 4 position, ladder type with constant impedence control for 


fine adjustment 
NET 


Model TV-30 comes complete with ey co-axial lead and 
all operating instructions. Measure 6” ae. 


NET 


racy of 2%, on the higher frequencies. 
% TUBES USED: |2AU7—One section is used 
as oscillator and the second is modulated 





~ GENERAL ELECTRONIC DISTRIBUTING CO. DEPT. RC-5 98 PARK PLACE, NEW YORK 7, N. Y. Phone 
GENTLEMEN: PLEASE RUSH THE MATERIAL LISTED BELOW: REctor 2-1677 


QUANTITY MODEL PRICE TOTAL 





Name 
Address 
City e State__ 


$ (Deposit Enclosed— 
a [Payment in Full Enclosed) Ship Balance C.0.D 
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the MOST COMPLETE 
TV CONTROL 


REPLACEMENT . 
MANUAL CUAROSTAT 


tv = ANGE CACEMENT 
VAL 


x Almost 3000 control listings of 350 

different TV set models and chassis, pro- 

duced by 75 different manufacturers. 

% Alphabetically and numerically listed. 

x Replaced by 327 different controls — 

222 RIV or Exact-Duplicate and 105 

Standard numbers. 

Clarostat’s done it again! Here’s the 

outstanding compilation of TV con- 

trol replacements. In a jiffy, you can ack 
spot the right replacement for any able. As a double check, listing 
wornout or defective TV control. includes manufacturer’s stock and 
Simple as ABC — like this: parts numbers. 

1. Look up particular TV set manu- 5. Order Clarostat replacement 
facturer listed alphabetically. from nearest or favorite Clarostat 
2. Find given TV set model or chas- distributor. 

sis, arranged in numerical order. GET YOUR COPY! 

3. Identify defective or wornoutcon- Send us a dollar bill and start sav- 
trol and/or description or function. jing time, trouble, money, in TV 
4. Note Clarostat Standard or RTV servicing. Or get your copy from 
(Exact-Duplicate) replacement avail- your Clarostat distributor. 


‘ Condes andl Resitleu 


CLAROSTAT CLAROSTAT MFG. CO., INC. © DOVER, NEW HAMPSHIRE 
1 CANADA: CANADIAN MARCONI CO. LTD., MONTREAL, P.Q., AND BRANCHES 
AWA ; eat ines 


Regardless of the application Atlas Sound speakers 
are built to “take it.” In the Armed Forces... 
Industrial plants .. . public gatherings . . . under 
any climatical conditions, Atlas Sound speakers 
stand up. 


Over twenty years’ experience in the manufacture 
of sound equipment goes into every Atlas product. 


Years of diligent research in Electro Acoustics and 
constant experimentation in mechanical develop- 
ATLAS DR PROJECTORS, non res- ments guarantees quality, complete and lasting 
onent, w 


erm reapenee, sturd ; ; 
nea « Gumeus?- satisfaction. 
able 








, 


4 
¥ 


ATLAS PAGING aA 7 oo Ove! speoker oes A super efficient sub ATLAS De-luxe “Alnico- 
SPEAKERS with ATLA miniature specker pro- V-Plus" Driver Units with 

driver unit. A Tt my sixe i ° duces clear intelligible built in “‘uni-metch”’ 
speaker ruggedly constructed 12 ‘ ion in long speech at @ minimum in- transformers. 30 wett 
wett input power. corridors, hallways, etc pul power. 





anes FULL GRIP VELVET oo, MICROPHONE STANDS. 
slipping — No noise — —Ne sretching—Ne weer. 


Write for new No. 55) catoleg 
ATLAS SOUND CORP. 


1453 — 39th STREET, BROOKLYN 18, N. Y. 
in Canada, Atlas Radio Corp., Lid., Toronto, Ont. 





vantage which is apparent at higl 
frequencies. Their insulation is less ef 
fective and the power factor increas« 
From an r.f. viewpoint, the poor powet 
factor might make the capacitor appear 
as in Fig. 3-a, 3-b or even 3-c. Obviou 
ly, a bypass capacitor which has 
series resistor has little value 

r.f. bypass. 

Molded mica capacito 
built-in inductance but they 
used cautiously in v.h.f. bypass 
A typical molded mica capac 
.002 uf with leads less than 
long has a resonant circuit wit! s¢ 
at approximately 40 mc. This resonance 
is due to the short leads and the sma 
amount of inductance inherent in it 
construction. At all frequencies above 
40 me, this capacitor behaves toward 
r.f. as if it were a sma oil o1 
inductance. 

Molded mica capacitors have some 
what better power factor than paper 
units. The actual power factor depends 
on the material used for molding the 
case. Cases of low-loss v.h.f. material 
of course, have much better power 
factors. 


Fig. 2—Schematic showing the effect ot 
lead length in a screen bypass circuit 


Ceramic capacitors find wide use in 
v.h.f. and u.h.f. circuits since they can 
be built economically to have very low 
inductance and good power factor. In 
fact, a typical ceramic bypass capacito1 
of 109 unf with 4-inch leads may have 
a self-resonant frequency as high as 
400 or 500 me. Ceramic capacitors have 
another desirable characteristic: they 
take up very little space on the chassis. 
New v.h.f. and u.h.f. designs  us¢ 
ceramic capacitors in both front end 
and i.f. stages. 

In tuned circuits, ceramic capacitors 
are useful as drift-compensating ele- 
ments as they can be built to have 
almost any drift characteristic. With 
proper selection*of the ceramic mixture 
the capacitance can be increased in 
direct relation to an increase or de- 
crease in temperature. For the most 
part, ceramic capacitors of the large- 
value bypass type have a negative tem 
perature coefficient. Their capacitance 
decreases as the temperature increases 
In service and maintenance this factor 
must be considered if the capacitor is 
used in a tuned circuit; otherwise, drift 
and detuning will result. 


Resistors for v.h.f. 

Resistors in tuned circuits or r.f. cir- 
cuits at v.h.f. are no longer purely 
resistive elements. A typical carbon 
resistor schematically appears as in 
Fig. 4. The shunt capacitance is due 
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Tew SUPREME 1951 TV Manual 


- Often - Needed 
Piet Coe} INCLUDES ALL POPULAR SETS AMAZING BARGAIN OFFER 
1951 The new 1951 TV manual has complete The new 1951 TV manual is the most re- 
service material on every popular television markable value offered by Supreme Publica- 
set of every important manufacturer. Here tions in their 17 years of business. T 





Television is helpful, practical, factory- pone data size television servicing manual at only $3 
that will make servicing and adjustment easy the Ty manuals for previous years for 
for you. This new giant Sane as well as $3 and $2 each, are amazing bar F 
the previous volumes listed at left, has com- Gary com netition There is ne xpd 
plete circuits, alignment facts, test patterns, Sas = } oe! iy ' 
response curves, service hints, voltage charts, ‘hem. Each manual is a \ 
waveforms, recommended changes for im- Practical television repair 
provement, and many double-spread diagram ards, each such large ma 
blueprints. Here is your TV service material with practical facts, hund: 
to he Ip you become an expert, and at only $3 diagrams, charts, photograph 
and $2 per manual. extra-large blueprints, should 
D— priced at $3 and $2 each. Only 
Use the new 1951 bg! manuel a the custies who sold over one million TV and radi 
volumes (see listing at left) to he you with a S . -OaiT 
TV repairs. Cuts hours -wasting sala, to pleasant uals can offer such bargain 
moments. Use test patterns for quick adjust- mendous volume-sales, 
ment, or look up probable cause of trouble in the 
pages of hints oer simply observing fault in video YOURS TO USE ON TRIAL 
picture. No omuipment needed with wens tate. Be ready to repair any TV set by having in 
r use your voltmeter and compare values with , ¢ iv. T Visi e- 
many voltage charts included. With an oscillo- your shop all five Television Manuals « 











based 


jobber or by 1: aed sec scope you can get waveforms similar to hundreds scribed at left. Or try the new 1951 TV 
1950 T-V Manual. icileaiice  uainiiiay ‘auth illustrated using test points suggested and in a manual to see what an amazing bargain you 
rial on all popu TV sets of all makes flash locate what used-to-be a hard-to-find get for only $3. Order on no-risk trial by 

a Adi Zet ize: 8% a. i fault. Order at our risk for a 10-day trial. Use using coupon at bottom of page. 


10th lixl blue prints 3 coupon at bottom of page. 


chase sae agers SUPREME RADIO MANUALS 


pene V Manual a I lume has ma’ er - and TV —. 

- er vorum te- 

Halo apeputag eco a te peg Bigs New 1950 Radio Diagrams 

Aree size temarkable value. — of e 

Including § fold-out blueprints, oaly.”. 3 — _— Now you can benefit and save 

1947 FM and T-V Manual. Covers all Acer, P > >me mar 

needed FM and. televi-ion sete jncluding author, and serv- Most - Often - Nowded ete ytd with Supre me amazing ma 

popular R.C.A. 630TS. Size: 84x11", = iceman. 4 | ual scoop. his one giant volume |} 

pride alent soreness 2 1950 all the i d at A? om he d og 

a § ata yo 1 

recent radio sets. Here you 

RADIO clearly-printed large schema 
<pAMS needed alignment data, parts 

DIAGRAMS voltage values, and informatic 

; stage gain, location of trimmers 

dial stringing illustrations. TI 

the help you ~s to find tough fault 

in a jiffy. The new 1950 radio mar 

is a worthy companion to the 9 pre 

vious volumes used to an adva f 

by over 128,000 shrewd radio me 


BIGGEST BARGAIN IN SERVICE DATA 
Wise servicemen know that Supreme Publications manuals 
3 95 have all the material needed at the lowest prices. For the re- 








markable bargain price (only $2 for most volumes) you ar 
assured of having on hand needed diagrams and all other essen- 
COMPLETE tial repair facts on almost all sets you will ever service. Every 
3 VOLUMES pa radio of all makes, from old-timers to new 1950 sets is 


NEW AMAZING OFFER Ler covered. Select manuals wanted, see list below 


ere is the most amazing bar- PREME RADIO MANUALS for PREVIOUS YEARS 
=. in radio training The miss THREE COURSES IN ONE = 4 





scoop of the year, For only $3.95 The complete training of these 

(full price) you receive a com- is really THREE 

plete radio-electronics course of (1) Practical Ratio, 

53 large, fact-packed lessons tronics, and (3) Radio Servicing. The les- 

Covers every topic of radio funda- mmgh by - — ed % a sol = 

mentals, practical servicing, ‘TV = a i eo 

FM, audio, and industrial elec- will give yo » practical know how” of 

tronics. Published in thre an expert. N » illus m of the 

books, bound in one super-mam- manuals, : wide — on 

oth volume. Printed i 95 - ce exh, walle te werrew 

+ seth oe get 1 contains pertinent explanations wsu- 1949 1948 1947 1946 1942 1941 1940 1939) 1926-1938 
> , ‘ ya te ner, hes teacher 

the best $200 home-study corre- or suid Sear ties teed’ saan SUPREME Most-Often-Ne d RADIO DIAGRAMS RADIO 

) 1 the hard parts, - 

spondence courses; but here you 3 . ell you how to Each Manual only $2. (1949s $2.50); 192 pages of diagrams, | Diagrams 

get all lessons at one time at the me prectics r ng any alignment data, volt, e values, parts lists, and service | 240 Pages 

unheard-of bargain price of only 7 io. 7 a , hints; large size, 8!,"x . To order, see coupon below. Price $2.50 

$3.95; nothing further to pay or and over & thousand 


buy. service nint sb a 
YOURS TO TRY FOR 10 DAYS NO-RISK TRIAL ORDER COUPON 
“ Jest cond no-siels coupon, at right, and receive the 3-volume COURSE for SUPREME PUBLICATIONS, 3727 Ww. 13 St, Chicago 23, 1LL. 


Use all this material a full 10 days in your own home. 
Read a few lessons, examine the hundreds of illustrations, apply some of Send on trial the manuals checked below and | Most-Often-Needed 
the hints to fix a couple of radios. Only then, if you are pleased, the com- at right. You guarantee complete satisfaction. Radio Diagram Manuals 
plete course of 53 lessons, in three volumes, is yours to keep for only C) New 1951 Television Service Manual C2 New 1950 Manual, $2.50 
$3.95, full price; otherwise, it costs you nothing for the use C1950 Television Manual, $3. [ 1949 TV, $3. © 1949 Radio Manual, $2.50 
and examination. Fair enough? Please rush coupon or ask your $ 95 0 1948 Tv, $3 (01947 TV & FM, only $2 rn 
jobber while your special price is still only - renee ee “ 1948 PRICED 
: C) Radio & Electronics Course, 53 lessons. $3.95 © 1947 
) AT ONLY 


| ‘2 


Sold by All Leading Radio Jobbers me 0 1939 EACH 


ere er rere r rere rrr eee ee eee ee © 1926-1938 Manual, $2.50 
MAY, It951 








OI am enclosing $ Send postpaid. 0 1946 
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Theory and Engineering 


largely to the capacitance between 
the carbon granules and the end 
terminations. 

In a typical 1-watt, 100,000-ohm 


WITH RESERVE ee the yop gene or 1 
pedance may ta as low as 40,000 oI 
CAPACITY at 150 me. The higher the resist: 


value, the greater the deviatior 
For Setter Reception... Wore Customer Satisfaction the actual value as the frequ 

increased. A typical 50-ohm 

“o - Jucreased Profits may not ‘isaiedios below 30 

at 150 me, while a 500,000-oh1 

the same type would decrease 

or 300,000 ohms——-a_ muctl 

percentage. 

Generally a %-watt resi 
less from this than does 
1-watt brother of the same 
sensitivity to frequency vat 
brand to brand, and even 
from batch to batch of the 

Because of frequency 


TV-10 (Flyback) for RCA 211 $-77— Power, 400 V. 200 M.A., N-97—Auto Vibrator, 270 V | | 
Type Sets SV. 4A., 6.3 V. 5.5A.C.T. 60 M.A. See Vibrator Guide 


- 


Fig. 3— Capacitor losses and power fac- 
tor due to the material and construction 


megreenaape core 


TV-14 (Flyback) for GE7741 N-613-—-TV Vertical Blocking Y¥-20—High Fidelity Output, resistors, the exact replacemer otl 
Type Sets. Oscillator Transformer +2 DB from 20-20000 Cycles. ‘ ? ae I ; nel I 
a Ah ben te tale , brand and wattage, should | 
& Service engineers who know Halldorson wae. ge ie een laagies: 
r.f. or 1s closely \ 


know that Halldorson transformers are circuit. 


‘ 
: 
j 
H 


among the best in the field...with the widest R.f. chokes 


fe Wi \ Rel c In v.h.f. design and servic 


selection: special outputs, semi-universal and : . 
... listing over 330 chokes 


universal outputs, impedance matching units, standard types for 


are selected according 
quency. A good r.f. choke at 60 


powers, vibrators, filaments and chokes. Every virtually every -t— 
TV and Radio L AAA 


unit is guaranteed. Get ahead with ps Pre 
service need. 





Fig. 4—At v.hf., a carbon resistor 


Halldorson. See your parts-jobber, or write. has in effect a capacitor in parallel 


: be worthless at 150 me. In fact, it p 
Halldorson The Halldorson ¢ ompany ably will be capacitive. It 

bod 4500 N. Ravenswood Ave. practice to rate r.f. chokes ac 
their effective frequency range. Fig 
illustrates the frequency ratings of 
typical line of r.f. chokes. 

The reason for rating r.f. chol 
apparent if we examine then 
Between each adjacent turn 
and all other turns is a certair 
of capacitance. Fig. 6-a illustrat 
effect. Collectively, these capa 
might be represented as one value as 
Fig. 6-b. The frequency at which thi 
distributed capacitance and the norma 

@ Many fans spend hundreds inductance of the choke form a para 
ana Z,naney, nour Tutening wes | resonant circuit is the frequency 

Alarm radios. . . . Polic-Alarm Model the choke is most effective. It offer 
PR-31 is a quality radio which will give highest impedance to this f1 


years of trouble-free service on the 30-50 mc. th F 
band. Can be used on either AC or DC cur- Below this frequency, the choke act 


rent of 115 volts an inductance but at higher frequer 


Besides police calls, the 30-50 mec. band ° - , 
| Cc AL also is used by fire departments, ambulances, it acts like a capacitor. Obviou 
border patrol, forestry, maritime, railroads, mus . se r.f. c 2s > aw 
bus lines, and other services. Enjoy the thrill aust choose r.f. choke co aN = 
of listening to these vital messages $44 95 capacitive effect. This is the reason fo 
RADIO APPARATUS CORPORATION at home. Model PR-31 (illustrated) a rating r.f. chokes according to 
DEPT. RE-5 310 FOUNTAIN SQUARE THEATRE Polic-Alarm Model PR-8 is available for | quency range in addition to the u 


152-162 mc. band reception. 3 
BLDG., INDIANAPOLIS 3, INDIANA Price, complete, , $44.95 | inductance value. 


Chicago 40, Illinois 





tf) 


RADIO-ELECTRONICS 





Theory and 


Insulation material 

Bakelite, 
shortwave 
u.h.f. For 
sockets, coil 
filled bakelite, 
Sockets made from this material 
and still have the mechanical 
the Bakelite socket. Ceramic 
insulator and is used rather 
insulation 

Polystyrene is an excellent easily molded into 
sockets and insulators. Fo has the handicap that 
heat developed in soldering to the socket terminals may melt 
the polystyrene. Soldering must be done very carefully. This 
is not too much of a handicap for the service technician or 
ham, but it does hamper fast production line 
techniques. 

Glass-bonded mica, marketed under the 
Mycalex and Mykroy, is another good v.h-f. 
sulator. It is easily molded, yet is ant 
800 to 1,000°. 


adcast and 
insulator for v.h.f. and 
be used for 
etc. Mica- 
performs well at v.h.f. 
relatively low loss 
and convenience of 
a good v.h.f. 
and 


which is a good insulator in the bre 
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this 


is a rather poor 
materials must 
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reason, other 
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forms, 
best, 
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strength 
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extensively for 


sockets 
insulator 


sockets It 


and assembly 
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and u.h.f. in- 

to heat under 


resist 


Chassis material 

Chassis material very 
at v.h.f. and u.h.f. because 
effect. At high frequencies current 
tends to travel on the surface or skin 
instead of throughout the entire mate- 
rial thickness as it does at low fre- 
quencies. Therefore we must use 
high-conductivity chassis material if we 
use the chassis as a return circuit. 

Silver is the best material but is too 
costly for most uses. Silver plating, 
however, is used extensively. It is usu- 
ally as good as solid silver since the 
v.h.f. and u.h.f. currents travel on 
the surface. Coils and capacitors in 
high-performance commercial equip- 
ment are often plated. 

Since plating is hardly feasible for 
the average experimenter or service 
technician, the next best is copper with 
a mirror-smooth surface. To preserve 
this surface and prevent oxidation, a 
coat of clear lacquer is used. Clear fin- 
gernail polish or linoleum lacquer is sat- 
isfactory. 

Aluminum is the next best material 
for chassis. Relatively inexpensive, it 
can be worked with simple hand tools. 
A polished aluminum surface is an ex- 
cellent v.h.f. and u.h.f. conductor 
well as one of the best v.h.f. shielding 
materials. Modern TV transmitters use 
much aluminum for shielding. 
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Lead lengths 

One point often overlooked by both 
the experimenter and service technician 
in v.h.f. equipment is short lead 
lengths. This cannot be overempha- 
sized. long lead, of say 3 inches, in 
the grid of an r.f. stage operating on 
TV channel 13 would have appreciable 
inductance. This appears as a coil in- 
serted between the tube grid and the 
tuned circuit as shown in Fig. 7. This 
length of wire may have an inductance 
as high as 0.5 microhenry—a sizeable 
impedance on channel 13. To get the 
most gain from the r.f. stage we can- 
not afford such an impedance in the 
grid circuit. 

Suppose we have a long lead in the 
screen grid bypass circuit. This lead 
length shows up as an inductance in 
series with the bypass capacitor and 
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Sol mony 
Patent Applied For 
The auto radio antenna “one man” 
install in three simple steps! 
Here is the antenna that is win- 
| ning wide and enthusiastic accep- 
tonce! It embraces every desirable 
feature that could be packed in 
3 —* any auto antenna . . . and it takes 
(3) practically no time to install. That 
TIGHTEN is what your customers want! A 
labor-saving, time-saving auto 
radio antenna. 
ALL THE DESIRABLE FEATURES 
© 36” weather-proof, 
loom cable. 
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shielded : 
chrome-plated Admir- — 
© Three sections — extends to 60 t-% 
inches. 


* Fits all mokes of cars, includ- 
ing latest models. 
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accessories. Catalog of general electronic parts 
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Don Good Products are acknowledged per 
formance products precisely engineered 
for their job—with a wealth of experience 
behind their building. They do what they're 
planned” to do. That's why you'll be 
pleased with them 


NEW, GOOD HI-PASS 
TELEVISION FILTER* 


ELIMINATES or GREATLY REDUCES 
INTERF ‘E which may be picked up 
Amplifier or TV Receiver. Effec- 
eliminates interference arising from 
local low-frequency fields: Amateur 
Radio Stations, Diathermy Equipment, 
Industrial Induction Heaters, Household 
Neon Lights, ete 
No adjustments required 
installed at antenna terminals. In 
Polystyrene case. Two monet: No. 
300 for 300 Ohm line 
for 72 Obm line 
CORRECTLY PRICED at $3.95 List 


Binwa. oan “ae 
NEW, GOOD VARIABLE TELETRA 
NO. R-301 FM—88 MC to 110 MC. Without 
an equal for effectively eliminating interfer- 
ence from FM Stations within its tuning range. 
NO. R-302 DA.—26 MC to 32 MC. Wonder- 
fully effective for eliminating interference 
from DIATHERMY and AMATEUR signals 
within its tuning range. 

CORRECTLY PRICED at $3.95 LIST 


INVESTIGATE GOODLINE AIRLEAD* 
ELIMINATES 806% } . 
ELECTRIC LOSSES. 
OF THE FUTURE. 
wire spacing anc 
ance = k 


It's the 
. Standard close 


Iso ete 
WEATHER LOSSES o 
ABOUT are ost EFFECTIVE OF 
ALL ‘LeaDtt NE: 
RITE FOR SPECIAL LITERATU RE 
WES. full information: Features, Specifica 
tions. Wire Lengths, etc 
tent Pen “Trade Mark. 
& Foreign Patents Pending. 


Exel usive LICENSEE & 

SOLE MANUFACTURER 

1014 rain OAKS AVE. 
SOUTH PASADENA, CALIFORNIA 
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lessens or, in some cases, destroys all 
bypass action. Most of us have experi- 
enced oscillations when a screen grid 
bypass capacitor opened. Screen bypass 
leads must be kept as short as possible 
to minimize series inductance. 

One good approach has been ceramic 
bypass capacitors built right into the 
socket proper. The tube pin makes 
direct contact with the inside of the 
tubular ceramic capacitor while the 
outside of the capacitor is connected 
directly to the socket mounting ring. 

The cardinal rule is simple. Keep all 
lead lengths to an absolute minimum. 
In servicing, note the lead length used 
by the manufacturer before cutting a 
defective component from the circuit. 
In making the replacement use the 
same lead length as the original and 
put the new part in the same space 


| occupied by the original. 


The larger the wire size, the smaller 
the distributed inductance. Flat, wide 
straps have less inductance than wire, 
but this may be offset in grid and plate 
circuits due to the increased capaci- 
tance of the strap to ground. 

We can summarize h.f. techniques 


with: 
b 


Fig. 6—Capacitance between the turns 
of an r.f. choke is important at v.h.f. 


taal 


Fig. 7—Long grid leads may introduce 
too much inductance in an r.f. circuit. 





1. Select v.h.f. and u.h.f. components 
specifically built for these frequencies. 

2. Use insulating materials having 
low loss factor. 

3. Keep lead lengths as short as 
possible. If we keep these rules in mind, 
the same general concepts apply at 
v.h.f. as at broadcast frequencies. 

By following these simple rules we 
ean make high-frequency circuits be- 
have just as easily as lower frequency 
circuits. Most important, we keep at a 
minimum those many unpredictables 
that are due to faulty wiring and in- 
adequate components. 

—end— 


IMPORTANT TO VETERANS 


Veterans who plan to enter school or 
enroll for correspondence school train- 
ing must act quickly. The great ma- 
jority of World War II veterans must 
start their training—actually be en- 
rolled in the school of their choice—by 
July 25, 1951, or they will lose their ed- 
ucational benefits. Veterans discharged 
after July 25, 1947, have four years 
from discharge date to start their 
training. 





—o—-e—_o—_o—__o_0_o_ o_o 0 ¢ 


BUFFALO RADIO SUPPLY: 


219-221 Genesee St., Dept. RE- rT 
Buffalo 3, N. Y. 
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New 18-Watt Utility Amplifier Kit 


Kit Model SA, high quality wide 

range 1 att public address am- 
plitier Matened component parts 

age, high-gain circuit with 

output tubes Dual 
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used. Fully variable tone contro! on output. ¢ mplete @ 
with all parts and tubes. Supe pecial, $16 ‘95 





¢ 
SUPER HEAVY DUTY 
HIGH FIDELITY UNIVERSAL 
OUTPUT TRANSFORMER . 
cs famous Pe gE 
Flat within D.B. to 20,000 
Handles up A 7 
jon « net 
volt insulation ac 
mina nig a 
weight e 18 voice it impedances & ail = 
able, plus £ ohm line « $80.00 value 
for only $20.00. 


eye les > 





TH et 4 ~_o—o——0—_ o_o 0 


A BETTER RAT TRAP 
(Or From Blind Mice to Electric Eyes) 
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Super Special, completely wired—$12.50. 
Kit Form—$8.50. 
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IMPORTANT NOTICE TO READERS! 


Today's ever-shifting defense and civilian 
demands are bringing rapid-fire changes 
in radio, television and audio. A subscrip- 
tion to RADIO-ELECTRONICS now, is 
your insurance of getting important topi- 
cal information on servicing, construction, 


theory and new developments every 
month, at the lowest cost, no matter what 
the future brings in the way of prices, 
paper shortages or defense demands. 


SUBSCRIBE TODAY 
3 Years $8.00 2 Years $6.00 
i Year $3.50 





Watch for RADIO-ELECTRONICS' 
trim new cover next month! 
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NEW GHIRARDI 
BOOK FOR 10 
DAYS 2 our risk! 


Here 
of the 


AND 


just out—is the latest and 
famous A. A. Ghirardi books, 
TELEVISION RECEIVER 
TRY AND OPERATION 
spite the many circuit 
only a few really basic 


greatest 
RADIO 
CIRCUI 
Actually, de 
variations, there are 
circuits in modern 
FM and television receivers. Let this 
big, illustrated book teach you all about 
these—and you'll be able to handle all types 
of service faster, better and more profitably 


HANDLE TOUGH JOBS IN |, 
THE USUAL TIME! 


Starting with a clear explanation of AM 
FM, RADIO AND TELEVISION RE 
CEIVER CIRCUITRY AND OPERATION 
then progresses to a complete understanding 
f ALL basic circuits. You learn each 
ir what it consists of—how to 
it quickly to trace troubles 
with a minimum of laborious testing—how to 
make repairs promptly. By making it easy for 
you to understand each circuit and its relation 
to other circuits, this great book helps you go 
right to the seat of the trouble with far less 
and effort. It speeds up your work. It 
makes it easy to understand new receivers— 
to know just how they function and how to 
service them quickly and accurately. 


NO OTHER BOOK LIKE IT! 


Prepare yourself for bigger jobs, better 
pay! Send coupon today. Read this great book 
tor 10 full days under our MONEY-BACK 
sUARANTEE offer 


10 DAY MONEY-BACK GUARAN 


Dept. RE-51, Rinehart Books, Inc. 


Technical Division 

232 Madison Ave., New York 16, N. Y. 
Enclosed find $6 tor A. A. Ghirardi’s new 

RADIO AND TELEVISION RECEIVER, CIR 

CUITRY AND QPERATION book; or [J send 

C.O.D. and I will pay postman this amoun 

If book is not satisfactory, I 

t after 10 days and you arantee to refund 
(Price $6.50 cash only outside U.S.A 

return privilege) 
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ELECTRONIC SWITCH HANDLES MANY SIGNALS 


Patent No. 2,521,952 
Richard G. Stephenson, Santa Fe, N.M. 
(Assigned to the United States of America 
as represented by the Sec'y of the Navy) 
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U.H.F. OSCILLATOR TUBE USES NO TUNED CIRCUITS 


Patent No. 2,520,383 
Palmer H. Craig, Gainesville, Fla. 
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AUTOMATIC I.F. CONTROL FOR RADAR 


Patent No. 


2,519,369 


William W. Hansen and John R. Woodyard 
Garden City, L. |. 
(Assigned to Sperry Corp.) 
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New Patents 


EXPANDED SCALE METER 


Patent No. 2,526,329 
Harvey H. Chamberlain, Marblehead, Mass. Complete Sowice Equipment for 
(Assigned to General Electric Co.) 

This d.c. meter has an expanded scale to pro- 
vide more accurate readings iad hak La tla 

A zero-center instrument is used with its coil * 
across a bridge circuit. One arm is an 0C3 tube = oS 
R is a dropping resistor. The other two arms are — i 
chosen to balance the bridge when the input is \ . 


200 volts 
Model TV-80 SWEEP GENERATOR & MARKER 
A high quality Sweep Generator combined with a TV 
marker. Sharp, clean-cut patterns with 
sharp legible marking 
Comprehensive range 
mexacycles 
Sweep width—variable 400 KC to 10 M¢ 
Linearity as required for band pass 
an oscilluscope. 
High “Q” absorption marker 17 to 48 M( 
Future IF’s of higher frequencies provided by 
libration of marker dial 
Marker calibration—accurate to within 1 per cent 
Planetary Drive. 
Provision for use of external marker 
Special design permits retrace to be blanked out 
independently, regardless of type of oscill scope used 
for regulating sweep width—sweep am 
phasing—marker tuning—Pilot Light—Power 


- 5 
&:200V+ Sov : TEE VEE 90 OSCILLOSCOPE 
. Combines two essential instruments needed in TV 
testing alignment—service A complete oscilloscope and 
4a complete sweep generator that can be used indepen 
dently. Oscilloscope also has its own variable linea 
sweep. Sinusoidal sweep with phasing contro! for 
with internal RF sweep generator when testing band 
pass characteristics. Synchronization provision for eithe 
internal positive, external or line frequency 
External jack provided for trace blanking. Require 
the pointer deflects in one direction or the other 10 volts of negative 
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tability and 


590 
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With an input less or greater than 200 volts 
pulse é a normal intensity 
due to bridge unbalance. The milliameter shown level trace 
has an internal resistance of 3,000 ohms and a Independent sweep generator has a center frequen 
full-scale current of 5 ma. With the circuit values range of 1.5 to 45 megacycles giving a choice of any 
IF frequency desired. The band width can be varied 
continuously from 0.5 KC to 7 ( 
P - Traveling detector probe is included for observir 
4720 E (105) (4280 + 4720) signal at any point of the RF circuit under test 
Im (4280 + 4720) Rm + (4280) (4720) Supplied with tubes, probe, coaxial output cable 
NEW MODEL 654 V.T. VOLTMETER 
where Rm is the meter resistance Electronic balanced bridge type push pull circui 
When the input drops to less than about 2¢ V.T. voltmeter for A.C, measurements, as well as D.( 
A discriminator alignment scale with zero center pe 
mits operation in both directions 
Ohmmeter measurements—0.2 ohm to 1000 megohr 


shown the meter current may be calculated from 


volts, the regulator tube is extinguished. Then 
excessive current may flow through the meter and 
damage the pointer. To prevent this, a relay opens 
the circuit, and the VR tube stops conducting Jolt 5 100-250-1000 

100-250-1000 


IMPROVED OSCILLATOR 20 to 16, 5 0 20, 6 to 42, 14 to 60, 26 to ¢ 


Complete with isolation probe and leads 
Patent No. 2,510,868 Net Price $57.50 
James R. Day, Peconic, N. Y. NEW DYNOPTIMUM FREE POINT TUBE TESTER 
(Assigned to Press Wireless, Inc.) MODEL 323 P.C. 
This oscillator has unusual stability. Frequency The only tube tester that protects against obsolescence 
by having 2 extra circuit and tube element switches that 


is determined almost solely by the crystal itself 
are spares and are not used with 2 extra socket caps for 


since changes in the circuit have negligible effect 
V1, a cathode-follower, has low impedance output 
and cannot be affected by variations in the follow- 


possible new tube bases—more pins and elements. 
Besides it is a free point tube tester designed to tes 

the very latest tubes such as the new 8-prong sub-minia- 

ing stage. V2 is a cathode-fed amplifier (with re- tures, ete. Unusually speedy to operate, simple and ac- 


[as 
1 $58.95 Net Price 
spect to the signal). Its stability is high because curate. New design roll chart gives approximately 1,000 
of the shielding effect of its grid. tube listings. All short-leakage and quality tests included KKK KKK KKK 
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Buy from your Jobber. In- 


RADIO CITY PRODUCTS Co., INC. sist on R.C. P. instruments, 


Write For Catalog RE5. 
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CEU —™ 
Communication Problems Solved COA DISTRIBUTORS OF 


3 WITH ARMY FIELD wr: i 
a a, ae egy Automatic Custom | 


All-purpose—all-weather =X AUTO RADIOS 
The crystal itself is series resonant at some : gg ine WES wi gtlap he pe amy 


lated, 2-conductor, copper-steel strands | 
| 


frequency. Because of the low impedance near tev ned all types of communication. Used ex 02 
this frequency, practically the entire voltage tensively by telephone companies, industry, engineer $ 
output of V1 is transferred to V2. At frequencies ng projects, ranches, public address systems, ete Net... 4522 
removed from series resonance the impedance i unused, excellent condition 
rises sharply and only a fraction of the signal is ” catia ; Pe cn Ibs 319-30 1949-1950-1951 Ford, Chevrolet Plymouth 
applied to V2. The output of V2 is in phase with idoen eesiasil: gual eateinad ' Dodge, Hudson; 1950-195! Studebaker 
the input to V1, and the feedback through C1 . $15.50  Half-mile reed $8.00 1951 Henry > 
causes oscillation 3 

Because of the capacitance of the crystal holder ACT NOW! LIMITED SUPPLY! Teen sees con. cone 
there is also a parallel-resonant frequency of the as lias % (Cali -_ ° ~ - 
crystal. This frequency is rejected while the dents add s Feehan ae ) by syd iigera aa Mail Orders Filled Promptly. Specify Car 
series-resonant frequency is accepted. The phas- age ect, heavy orders freight and Year. Postage Prepaid on Cash 
ing capacitor C2 neutralizes the capacitance of ¢ for FREE FOLDER. Telephone Specialties Orders; COD's accepted in U.S.A. 
the crystal holder. This is done by passing r.f RaOE Shee a meee OraNF PROGRESSIVE ELECTRONICS CO. 
through C2 to the grid of V2 while the holder LORIS SALES 497 Union Ave., Dept. RE 47, Brooklyn 11, N.Y 
capacitance permits r.f. to flow to its cathode P.O. Box 1896-RE-S, Sacramento, California (See ad y € r ot ent 


—end— 
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ANNOUNCES 


NEW LOW PRICES 


on 17”-20" TV KITS, 
CHASSIS and CABINETS 


SAVE UP TO 50°%! 
Transvision makes the finest TV KITS and 
WIRED CHASSIS that money can buy. PRICED 
AMAZINGLY LOW. Kits are easy to assemble. 
Give top quality picture and sound. Ideal for both 
hobbyists and dealers. 


BEAUTIFUL NEW CABINETS 


Write for Catalog RE 


Radio-Electronic Circuits 


HIGH-FREQUENCY CUTOFF CONTROL 


Sometimes annoying buzzes and rat- 
tles are noticed when playing records on 
wide-range reproducing systems. This 
effect—most often noticed immediately 
following a sharp transient—can be 
traced to poor tracking, worn records 
and needles, and in some instances, to 
defects in the record. Fortunately these 
noise frequencies are concentrated in 
the upper end of the audio spectrum 
where they can be considerably attenu- 
ated or entirely eliminated with a low- 
pass filter. 

In the equalizer for the original 
Williamson amplifier, a parallel-T net- 
work in the feedback loop of a triode- 
connected EF37 amplifier provided 
high-frequency cutoff at 5,000, 7,000, 
10,000, and 13,000 cycles. Writing in 
TSF Pour Tous (Paris, France) 
Jacques Lignon shows how he modified 
the circuit to use a 6F5 tube and to 


provide an additional position fo: 
off at 2,500 cycles for records 
are extremely bad. 

The modified diagram and the |} 
frequency response for various settings 
of the switch are shown. This circuit 
can be inserted after a triode stage in a 
preamplifier or in the main amplifier 
It is not worth while to construct 
circuit if you do not have facilities 
running Many «< 
ponents that 
tolerances, arkings, and 
changes in value because of overheating 
or physical damage can seriou 
the performance of the circuit. Silv 
mica capacitors are recommende 
the switched circuits. Thos¢ 
parallel-T should be carefully 
have 1° tolerances, 
100,000-ohm resistors. Th 
resistor has a tolerance of 1‘ 


which 


ign 


respense curves 


critical 


om 


are so norma 


erroneous m 


affect 


or as should the 
two 


ohm 


50,000 


SILVERED MICA I% 


3] mys) \ 


+300V 


0: 470K 
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00015 


.0002 





470K § 
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SILVERED MICA 5% 











6 SILVERED MICA 1% 


: re See 
4.00055 Tove T2003 














ALL SWITCHES GANGED 





VARIABLE-VOLTAGE 


Most laboratory and experimental 
power supplies are designed to deliver 
variable voltages which must be manu- 
ally adjusted for different loads or to 
deliver one or more fixed voltages which 


are regulated over a comparatively 


| narrow current range. This circuit, re- 
printed from catalog TR-51 issued by 


Write for Prices and Details Today! 


TRANSVISION, INC. 


NEW ROCHELLE, N. Y. | 


j 


Dept. RE 





Triad Transformer Mfg. Co., delivers 
from 0 to 300 volts which is regulated 


5V4-G 
SV/3A 


880V CT7 
4 
200MA r 
4 / 
470K 


Ur 


6Y6(2) | 6.3V/3A 


6SH7| 6SL7 - 6.3V71A 


EXTERNA 
A2 6.3V/8A 
A) 








REGULATED SUPPLY 
within %% from 20 to 300 volts wit} 
loads varying from 0 to 150 and 
line voltages ranging from 105 to 125 
It also delivers continuously variable 
bias of 0 to 150 volts at currents up to 
5 ma. 

The circuit is easy to build and oper 
ate. High-quality components should be 
used throughout. R1 and R2 have 2 
tolerances and should be 


ma 


either wire- 


6Y6-G(2) 
39 


$00/2W-7 


RADIO-ELECTRONICS 


for 








wound or spiral-cut carbon types. The 


100,000-ohm high-voltage and bias con- By Popular Demand 


trols should be linear units rated at 

2 watts or more. OAK RIDGE FOR THE FIRST TIME 
Set the high-voltage control to maxi- | presents 

mum, then adjust R3 so the output is 

exactly 300 volts. The high-voltage 


control will then cover from 0 to 300 
volts. 





SMALLEST PRECISION-BUILT 


WATTMETER SUBSTITUTE in the 
Useful and easy to build, this watt- ; f ‘ MULTITESTER Industry! 


meter will check the power consumed by 20,000 OHMS PER VOLT 
radios, TV sets, and various a.c. appli- ; nang 105 
ances. Short circuits and overloads can ‘ : 

be detected by comparing the meter 
reading with the manufacturer’s rating 
on the device. Most service technicians 
do not have an a.c. ammeter but they do 
have a reliable a.c. volt meter which i oe: 35.000 is available o* OD! 
can be used. ae EE SPOT ee i 


PLUG 


) ee 
Select a husky output transformer These OAK RIDGE Precision Portable 


which has a secondary consisting of few 


turns of heavy wire or use one having a 
tapped secondary. Connect an a.c. re- 
ceptacle and line cord in series with the 


secondary and shunt the primary with %e Q) ten a 95%, of TV Servicing Problems ~ 
a 100,000-ohm resistor and a 500- or SR TOR 
RIGHT ON THE JOB! 


1,000-volt a.c. meter. The resistor is to 
prevent arcing across the primary. 

When a set or other appliance is MODEL 101 MODEL 103 
plugged into the outlet, the meter will SUBSTITUTION SIGNAL GENERATOR 
show a voltage which can be converted TESTER Combines smal 
to watts. Plug different size lamps into an snl steps) ci 
the receptacle and record the voltage muble fast, 
and wattage ratings. Use the tap on the a ; ee etebadley wag lipneed sccmrtan a aga ar 
transformer which makes the meter Megane we ee gear ei gon ns“ ons ils So oooh TV 
read nearest 100 volts with a 100-watt } Ruaio & TV 7 le! 
lamp. When a number of checks have 
been made, record the data on a chart 
or graph. ; . HIGH 

To check a radio or TV set, plug it aS. as sty rene aoe 
into the wattmeter and let its tubes . s ” sgn, (ey years 
come to operating temperature. Convert . < 3 saiienites ments it pees .. 
the meter reading to watts and compare 4% . trying « portability 
this figure with the manufacturer’s New lnction for SV tiatind: se oe se 
wattage rating. Shorted filter or bypass widely endorsed by experts 
capacitors in a receiver or amplifier will pte stage dha — and — 103. 104 MOVEME N’ T has 3 ranges 
cause a noticeable increase in wattage. et neue Gace hae an pene TTS eacane aie suis 
Open transformers, resistors, etc., will without test pattern, scope, or Model B-100 includes 1 i 01 Ideal for hi-voltage testing 
cause the wattage to be low. Excessive bench equipment! 103, 104, 105 described above sets right in the home ! 
current in a motor will probably be 


: 5 “Write today for rouR FREE CoPY 
caused by shorted turns in a winding # Ne k Ridge Technica! Beokiet PRODUC TS 
“ - ” . ° TODAY" 
or by an excessive load.—G. L. Garvin JOLDMINE. 0 ion. De- fg. Div. of Video Television 
ait oe etetteaes, Wan nett ot 37-01-C' “Vernon 4 
HOME BROADCASTER fore to be ithout 1t—and t's yours Long Island City 1, N. Y. 


It is easy to convert a standard 
superhet receiver into a home broad- 
caster. Disconnect the primary of the 
output transformer from the output 


tube. Ground one end and connect the HAVE YOU A JOB FOR A EASY 10 LEARN CODE 
other to the arm of the volume control | 
or to the grid of the first a.f. amplifier. TRAINED TECHNICIAN? is easy to learn of increase 61 
Connect the secondary of an ordinary | with Pape gal oga 

PLATE OF OSC TUBE OR ANODE GRID OF CONV TUBE | We hove ao number of alert young men who have pond a ed stuvienis ; 
ISTAFAMPL OUTPUT completed intensive training in Radio and Tele | | » tapes from beginr 
vision Repairing. They learned their trades thor- | Speed range ah on al OM. 
oughly by working on actual equipment under ready—no QRS 
personal, expert supervision. If you need a 
trained man, we invite you to write for an out- 
line of our course, and for a prospectus of the 
graduate. No fees, of course. Address: 








COMPLETE PORTABLE wenn. 
TV TESTING LABORATORIES 102 

















i] . t 
Placement Manager, Dept. P108-5 Write today for convenient rental and purchase 
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4701 Sheridan Rd., Dept. RC, Chicago 40, tN 
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ron TOP QUALITY | 


PICTURES 


“A, HCCC NX N 


by PMA SAREE bit tt 


cq 


PERFECTION. 
ION TRAPS 


@ Simplest to Install 
@ Stay Put—No Wobble 


@ Standard on All Leading TV 
Sets Including 


ADMIRAL CORP. 

AIR KING 

AMERICAN 
TELEVISION 

BENDIX 

DEWALD 

pt ee 

E 


PHILCO 
RCA VICTOR 


vT 
WARNER 
STROMBERG- 
c ARL SON 


WARWICK 
WELLS-GARDNER 
WESTINGHOUSE 
WILCOX-GAY 
ZENITH 


CKS 
INDUSTRIES 
ECK 
Hank St ag A 


MUNTZ 
OLYMPIC 


Order today from your supplier! 
PERFECTION ELECTRIC COMPANY 
2645 South Wabash Ave., Chicago 16, Ill. 


Makers of Perfection Speakers and 
BeamaJuster TV Centering Controls 








TV PICTURE TUBES 


G. E. and HYTRON in stock for 
immediate delivery 
$18.37 16KP4A 

17BP4A 
19AP4A 61.20 
20CP4 65.02 
All prices net. (in California add 3% Sales Tax) 
Full Factory Guarantee 
FREE with each purchase: 
G.E. Picture Tube Replacement Guide. 
G.E. Sweep Circuit Book 
Terms: 25% with order. Balance C.0.D. Send 
remittance in full and save C.O.D. charges. 


COAST ELECTRONIC SUPPLY COMPANY 
527 W. Main Str 


California 


75P4 $43.12 


38.56 


eet 
Alhambra, Phone: ATlantic 9-4361 











| with the audio transformer in series 
with the oscillator plate or the anode| 
| srid of the converter tube. Insert the 
| Primary of the transformer between 
| B-plus and the of the power 
amplifier stage. 

With this setup, the speaker becomes 
a microphone. Set the dial of the broad- 
caster approximately 456 ke (assuming 
a 456-ke if.) below the frequency of 
the receiver used with it.—Ambrose 
Fisher 


CAPACITOR CHECKER 

This circuit can be used to check the 
| quality and approximate capacitance of 
the most common values of electrolytic 
and paper capacitors. The circuit con- 
sists of a _ relaxation-type oscillator 
| transformer-coupled to an audio ampli- 
fier and speaker or a pair of head- 
ois 


piate 


PITCH CONTROL 
100K 


180V 
nia 1/2W NEON 


With the values shown, the neon tube 
oscillates readily with good capacitors 
having values as low as approximately 
.005 uf. Capacitor values are determined 
by comparing the tone produced by the 
unit under test with that of a standard 
capacitor. If the capacitor is open, the 
lamp will not oscillate and no sound 
will be heard. A_ shorted capacitor 
causes the lamp to glow continuously. 

The capacitors are connected to the 
unit by flexible leads fitted with alli- 
gator clips.—H. Desforges 


GARAGE-DOOR OPENER 

This radio-control transmitter and 
receiver is designed for controlling 
garage doors from an automobile, but 
it can be used for almost any other 
operations which require that an ex- 
ternal circuit be cpened or closed. Most 
circuits of this type operate in the 
v.h.f. band where they sometimes cause 
interference to TV and other services. 
The possibility of interference is prac- 
tically nonexistent in this transmitter 
because it operates at approximately 
| 420 ke with negligible power input. 

The transmitter shown in Fig. 1 gets 
| its operating voltages from the auto-| 
RK! 
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VEEDX for the fewest 
LIGHTNING ARRESTERS 


at the Lowest Prices 


4-WIRE 


RW-204 only C72 
LIST 


The Fier and only arre 


that will accommodate 4- 


wire rotator line as wel 


New! 
2-WIRE 
RW-200 


oaty (€2, LIST 


The new VEE-D-X 
Model RW-209 is the 
popular low-priced ar 
rester. Similar in design 
and construction to the 
RW-204. Two sow tooth 
contact points assure 
positive protection for 
any 2-wire installation 


ster 


las 


regular 2-wire transmission 


ine 


The Original 2-Wire 


RW-300 


For use with 2-wire 
standard transmission 
line. An air gap plus 
resistor provide double 
protection. RW-300 is 
manufactured of mois- 
ture resistant Mica-fill 
Bakelite. RW-300A — 
highest. quality thermo- 
setting plastic. 


UA POINTE-PLASCOMOLD 


“TA 


only 08 LIST 


CORP., WINDSOR LOCKS, CONN, 


B: 


That's 
A Buy! 


END EQUIPMENT BUYS! 


BC648 (USN Model CG 43 
i Tub 
RADIO “comp Reve Less 1 


ibe: 
06 Freq. Mtr. Exe Cond 


Sell 
To 


Your SURP 


TAB''—Sen 


1N34 XTALS, 
Write far Your Free 
antee ( Cost of Mdse. 
Add Shpg 


“TA 
Only 


That's A Buy! 


RADIO-E 


As Is 
d, Less Tubes 


79¢; 


Charges & 25% 


AAG 


- yn» 
CaUHKUUUK BOR KEN COOONWEONHH OSU 


ne 


LUS TUBES & Geor 
d List & Best Prices 


New—Guaranteed 
re < 7 . Vl t 


rite. 
10 for $7.50 
Money Back Guar 
er F.O DB. NYC 
s sul 


BOGRAM 
). $5 


et SRE. 6 Chureh — 
New York 6. N. Y.. U. S 

Cer. Chureh & Liberty sts 
Room 200. Phone Worth 2-7230 


LECTRONICS for 





Radio-Electronic Circuits 


mobile radio and is small enough to be 
mounted inside some sets. It also can be 
constructed as a separate unit and in- 
stalled under the dashboard. A push- 
button switch in series with the 
lead turns the control on 
toggle switch may be 
heater lead to reduce the 
by 150 ma when the transmitter 
in use. 

The receiver is a 
detector using an RK61 gas triode. 


is not 


received. This drop in current is suffi- 
cient to release the relay in the plate 
circuit. The relay is a sensitive unit 
having s.p.d.t. contacts and a coil of ap- 
proximately 10,000 ohms. We use the 
contacts to control two electric motors 
which open and close the garage doors. 

L1 and L2 are each 70 turns of No. 
22 d.c.c. wire close-wound on 1%-inch 
forms. L1 is tapped at 7 turns from 
the plate end. L3 is a 10-turn winding 
over L2. 

The transmitter 
whip-type automobile antenna. The re- 
ceiving antenna should be the shortest 
one that permits reliable control opera- 
tion at a distance of 50 feet. A short 
piece of wire will usually do. 

The receiver operates from a trans- 
formerless type supply. Make sure that 
the 3,500-ohm resistor is set for maxi- 
mum resistance when the unit is turned 
on for the first time. With a d.c. 
meter across the RK61 filament, 
ually reduce the resistance until the 
meter reads 1.5 volts. Adjust the 25,000- 
ohm regeneration control for maximum 
sensitivity—Edwin Kucharski 

—end— 


AID FOR TV STUDENTS 

To keep up with fast-changing tele- 
vision circuits, students at the Milwau- 
kee School of Engineering begin their 
TV studies with a complete set that is 
built on 11 different chassis, each con- 
taining one of the major sections of the 
receiver. Thus the beginning student 
can study each block by itself without 
being confused by the maze of tubes and 
wiring of a complete 25- or 30-tube set. 
He then can correlate the various units 
and study their interaction. Many of 
the units are interchangeable with 
others that perform the same function 
but use different circuits, and each unit 
is easily modernized as TV circuits are 
improved. 


grad- 


—end— 





B-plus | 
and off. A} 
inserted in the} 
battery drain | 


superregenerative | 
The | 
resting plate current of approximately | 
1.5 ma drops to 0.5 ma when a signal is | 


may be coupled to a} 


volt- | 





Aer aa! First Complete i. 
ou Book in romeriea! 

Conversion in sémervica: 
Just off the press! The first complete book published in all 
America that gives you all the facts all the photos 

. all the diagrams you need to convert 10” or 12 
television sets (RCA, Philco, GE, Admiral, 
and many others!) to big 14”, 16 


Crosley 
and even 20 
picture tubes! Simple and easy to follow! 

A VITAL “MUST” FOR EVERY TV SERVICE MAN! 


“CONVERTING to LARGE 
PICTURE TUBES” a 


There’s big money for you when you learn to convert TV 
sets to big screen this easy way. This new book tells 

POSTAGE 
PAID 


all you need to know . . . solves problems quickly . . . 
p—-Order Your Copy. “Joday Fm 


expertly. Get your copy now! 
AMERICAN DISTRIBUTING CO., DEPT. RE-S 
1810 WINCHESTER ST., BALTIMORE 17, MARYLAND | 
1 am enclosing check or money order for $ 
Rush copies of “Converting to Large Picture | 
Tubes ($1.50 per copy. No C.O.D.'s.) 


NAME_ 
ADDRESS_ 
CITY 


SOLVES EVERY 
PROBLEM OF 
TV CONVERSION! 
@ Height 


@ Linearity @ Centering 
@ Width @ Blanking 


at once. 


@ Focus 








@ Cabinet Modification 














Let MILTON S. KIVER Help You: 


Prepare For COLOR TV 
And... 


es 
YOU GET and keep mod- 


ern large screen Television 
receiver. 

YOU DO actual testing, 
servicing, trouble shoot- 
ing and repairing 





Easy to TRAIN ATHOME This Practical Way! 


Men with the right training in Television Servicios are 
in big demand... pull down big pay. T.C.I. TRAINS 

YOU RIGHT with easy-to-follow technical training 
designed 4y servicemen, for servicemen! You learn 
practical, professional type Television Servicing with- 
out leaving your present job. Inclu are money- 

making extras such as set Conversion, master antenna 
installation, COLOR TV and field servicing short cuts. 
You can start earning Television money after the first 
few lessons. You learn to test, trouble shoot and repair 
all types of TY sets. You learn COLOR CONVERSION too! 


HERE'S HOW YOU GET EXPERIENCE! 


You train on your own large screen modern television 

receiver, furnished as part of your course. This set is 

yours to keep! As an optional feature you can get two 

weeks of actual field experience out on service jobs and 

on the repair bench for Chicago's largest ay oe 

servicing organization. You learn | oes Servicin 

by actually doimg Television Servicing . ou get rs ‘MILTON S. KIVER, President 

practical know-how you need to qualify for BIG MONEY [TELEVISION COMMUNICATIONS INSTITUTE 
in this fast-growing field. Age is no barrier. Many |205 W. Wacker Dr., Dept. RE-3 Chicago 6, Ill. 
TCI students ore over 40! O.K. Mr. Kiver! Rush FRI E 
ACT NOW! Fill out and mail coupon for FREE Catalog {Practical home study course | 
and SAMPLE LESSON. Write TODAY! Spon, Tam woe cu 


son. I am not obligated. Sales 
COMMUNICATIONS 
TELEVISION * stitute 


City 
205 W. Wacker Dr., Dept. [EM Chicago 6, Jl. Him 


Catal 


Name 


p Address 


BEGINNERS check here 
Pre-Tel Radio ¢ 
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*“VOLOMETERS 


ade Mark for Volt-Ohm-Milliammeter 


from the New 


EMC 
ECONOMY LINE 


MODEL 104 
(20,000 ohms per voit 
meter) 


* 4'2° SQUARE METER 
(50 micro-amperes— 
Alnico magnet) 

© Includes carrying strap 

5 a Voltage Ranges at 

3.000 

oltage Ranges 

. 3 Resistance 

megs. Also 


MODEL (02 


(1000 ohms 
per volt meter) 
3 SQUARE METER 
3 AC CURRENT 
RANGE 
(0-30, 150/600 ma.) 
Same zero adjustment 
for both resistance 
ranges (0-1000 
0-1! megohms) 
5 DC & 5 AC Voltage 
Ranges to 3,000 Volts 


Also 4 DC | 4% 
MODEL 103 


Current 
(1000 ohms per voit 
meter) 





‘er 
* 4%" SQUARE METER 
e 3 AC CURRENT 
RANGES 
(0-30/150/600 ma.) 
© Same zero adjustment for 
both resistance ranges 
(0-1000 ohms, 0-1 meg- 
— 
peneee as Model 


Sam 
02. Al 0B 
102" Also 5 08 $18.75 


Model 103-8 with plastic 
carrying strap 


te 


All of the above have round cornered, bake- 
lite, molded cases 
Export Dept.. 303 W. 42nd St.. N.Y.C 


Write Dept. RE-5 for Free Catalog 








Gives More Measurement Value Per Dollar 
4 


as! ELECTRONIC 


MEASUREMENTS 
CORPORATION 


Finds Intermittent 
Condensers Instantly 


Pres-probe's sliding up 

with variable resistance 

ma condenser 

ealing. Tests with 

power on. Requires 

no adjustment. Stops 

guesswork. Saves 

time. Convenient Postpaid 

probe size (744 “ long) U 

Satisfaction guaranteed 
See Your Dist. or Order Direct 


PRES-PROBE CO. 


4034 N. SIXTH ST., MILWAUKEE 12, WIS. 


|? I want to replace 
| flash-tuning relay in a Silvertone model 


cuit, try to find a 6-volt d.c. 
| has double-pole, 


| my BC 


REWINDING A RELAY 


the coil in 


the 


4587 receiver. Can you tell me the 


length and size of the wire to use? Iam 


voltage, 
coil so 


also interested in knowing the 
current, and resistance of the 
I can get the correct replacement.— 
F.C. B., Detroit, Mich. 

A. We do not have any technical data 
on the relay used in this set. Servicing 
data which we have indicates that the 
drain on the B-supply is approximately 
100 ma and the drop across the relay 
coil and the 150-ohm resistor shunting 
it is approximately 5.5 volts. Manufac- 
turer’s instructions state that the relay 
should pull in at 60 ma. 

The size of the magnet core or the 
force needed to pull in the armature are 
not known, so we cannot provide data 
on wire size. If the core is intact and 
the winding is damaged, remove the old 
wire. Count the number of turns in at 
least one layer and count the number of 
layers. Use the same size wire to rewind 
the coil. Try to put on as many turns as 
were on the original winding. Check the 
coil by putting it in series with a 6-volt 
battery and a 100-ohm wire-wound po- 
tentiometer. Adjust the pot and the 
spring tension so the relay pulls in at 
60 ma. 


6Q7-G 


-——_—1 
TO VOL CONT .004 IST aF 








TO CATH OF 6H6 























TOOTHED DRUM & CONTACT 


If the relay is missing from the cir- 
relay which 
double-throw contacts 


and a coil of 55 ohms or more. The dia- 


| gram shows the basic circuit, including 


the relay. 
mately 55 
should be 


If the relay coil is approxi- 
ohms, shunt R37 
omitted. For values, 


resistor 
other 


| select a value for R37 which will pro- 


duce a drop of 5.5-6 volts across the 
coil and resistor combination so the 
relay will operate properly. 


S-METER FOR BC-454 
2? I would like to add an S-meter to 
Please print a dia- 
do this. 


C-454 receiver. 
gram showing how I 
J. W. S., Uties, N. Y. 
A. An S-meter is not practical unless 
the receiver has a.v.c. The unused 
diode in the 12SR7 (pin 5) may be 
used as the a.v.c. rectifier. The diagram 
shows the alterations which must be 
made. This diode develops the a.v.c. 
voltage which is applied to the control 


may 


Ouestion Box 


grids of the r.f. and i.f. stages. 7 
12AT6, the S-meter tube, is a 
v.t.v.m. which measures 
voltage. 

The 100,000-ohm 
sets the meter to zero 


sim 
(full scale) 


3.3MEG 12SK7 








TO BOTTOM OF R2 
TO BOT TOM OF L7 





no signal input. Vary the 
age on the 12AT6 and the value of 
62,000-ohm resistor the needle 


B-plus vo 


ple 


the A.V.¢ 


variable resistor 


for 


+ 


the 


against the left-hand pin on a powerfu 


local station. 

AMPLIFIER FOR VT-52'S 
? I would like the 
a transformer-coupled phono 
VT-52's in 
with 
Saginaw, 


to have diagran 
am 
using Cai 
supply 

J. G. H., 
A. According to 
have, a VT-52 is the same as a 
45 with the exception of 
rating which is 7 volts at 1.18 amp 
diagram of an amplifier 
these tubes is shown. If 
factor in the selection of tubes, you 
find that the cost of a power transfor 
er having a 7-volt winding or a separ 
7-volt filament transformer w 
to considerabiy more than 
yon save by using surplus 
stead of standard 45’s, 2A3’s, 
similar tubes. This circuit will work 
any of these tubes when used 
correct filament voltage 


push-pull 
such a c 
Mich 

the inforn 


me 


ation 


designed 


the mor 


V T-52’s 
with 
VT-52 (2) 


270K 2 
AA AAA 
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CONTROL TRANSMITTER 

? I have a _BC-1023-A_ receiver 
which I want to use for remote-control 
purposes. I want a diagram of a simple 
tone-modulated transmitter which I 
can use in my automobile to transmit a 
signal to control my garage doors. Can 
you help me?—R. C. T., Bay City, 
Wich. 

A. The diagram shows a_  75-me 
transmitter which may be installed in 
your automobile. A simple push-button 
switch applies plate voltage to the r.f. 
and a.f. sections of the tube and puts 
the signal on the air to operate the 
ontrol receiver. 


+150-300V 





One triode of the 12AU7 is a 75-me 
oscillator. Cl is a 15-uuf split-stator 
tuning capacitor, L2 has 7 or 8 turns 
of No. 18 wire on a *4-inch form. The 
spacing between turns should be ad- 
justed so the desired range can be 
covered with the tuning capacitor. Ll 
consists of 1 to 3 turns of wire around 
the center of L2. 

It is advisable to adjust the fre- 
quency of the transmitter and receiver 
to avoid the possibility of interfering 
with aircraft marker beacons. Keep 
the transmitting antenna as short as 
possible to restrict radiation to the 
immediate area. 


RECORDING FROM RADIO 

> I have a dise recording unit which 
has a crystal cutter. Please show how 
this can be connected to my SX-42 
receiver so I can make recordings off 
the air.—C. B. C., Toronto, Ont. 

A. The circuit shows how the crystal 
cutter can be connected to the output 
of the SX-42 or to any receiver or 
amplifier having a push-pull output 
stage. The blocking capacitors prevent 
d.c. from damaging the crystal. 


6V6(2) | 5 gg (KV 








An attenuator pad comprising Rl 
and R2 may be switched into the 
speaker circuit to reduce the speaker 
level to approximately 11 db below 
that of the cutter. R1 is 10, 15, or 
20 ohms and R2 is 4.5, 8, or 11 ohms 
when the speaker impedance is 3.2, 6, 
x 8 ohms, respectively. 

To prevent overcutting, a volume- 
level indicator should be connected 
across points A and B. This may be a 
150-volt a.c. meter having a resistance 
of 1,000 ohms per volt or more for satis- 
factory results. 
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TWO NEW $1.00 BOOKS 


No. 43—MODEL CONTROL BY No. 42—HIGH- FIDELITY 
RADIO. By Edward L. Saf- pear ige By 
ford, Jr., 112 pages “ef au 5 r I 
thority in the field of radio 
control gives you the first 
complete book on the subject 
For beginner and expert. Tells 
you what radio control is 
how it works and how to con 
t not only component 
parts but a complete system 
as well. Illustrations explain 


each step 


THREE IMPORTANT 75¢ BOO 


No. 41—PUBLIC-ADDRESS GUIDE. 80 pages. This 
handy book shows the service technician the way 
to extra income in big-paying PA work. Covers 
installation, maintenance and construction 

No. 40—THE CATHODE-RAY OSCILLOSCOPE. 112 
pages. A “must” for servicing TV, FM and AM 


ivers and in amateur operation! Tells in simple, 


but technically sound language, how the ‘scope works 
snd how to use it 

No. 39—PRACTICAL DISC RECORDING. 90 pages 
Tells you how to make good dise recordings. Covers 
every phase, theory as well as technique A _ full 
chapter is devoted to each component 


10 POPULAR 64-PAGE BOOK 50¢ EACH 


No. 29—HANDY KINKS AND SHORT CUTS. No. 34—RADIO-ELECTRONIC S pachised dr 
A treasury of time savers! Antennas, power ‘or the experimenter ircuit diag ‘ 
upplies, test equipment, ser aa amp- intercom systems, power € 
ifiers. Easy reference. Illustrated meters, electronic relay 
Ne. 30—UNUSUAL PATENTED CIRCUITS. A No. 35—AMATEUR RADIO. ‘BUribeR s 
old mine of important hook-ups. Control GUIDE. For the “ham” wh« ’ 
circuits, detectors, Psat saan power sup- Receivers, ha cp r 
plies, foreign circui verters, etc. Pr; icti data 
No. 31—RADIO QUESTIONS & ANSWERS. No. 36 RADIO. ‘TEST INSTRUMENTS. Pr 
Answers the tough ones on circuit diagrams, tical construction data a ac 
amplifiers, a transmitters, meters capacity meters, a =— an 
and test equipme eckers, voltmeter 
No. 32—ADVANCED SERVICE TECHNIQUE. No. 37 ELEMENTARY "RADIO save 
A “must” for the advanced service man! He to get started and keep ¢ 
Covers spec alized problems of servicing not ning the shop, circuit — 
ally found in ordinary textbook other fundament 
No. 33—AMPLIFIER BUILDER'S GUIDE. For No. 38—HOW TO BUILD RADIO RECEIVERS. 
the designer and builder of audio equipment. Describes 18 modern sets 
Covers a variety of amplifiers with power wave, broadcast, vhf, portable 
outputs from 8 to 30 watts. ac-dce, miniatures— types { ré€ 


RADCRAFT PUBLICATIONS, INC. 


SEE YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY 
RADCRAFT PUBLICATIONS, INC. Enclosed is $ for which please send 
25 West Broadway, New York 7, N. Y. me postpaid, the books checked below 

es ec 0 32 0 33 O44 35 36 

0 37 Oo 38 Oo 39 0) 40 [] 41 Oj 42 ~) 43 
Name 


Street 





FOR TUBES UP 
TO 14” RECT. 


First LOW-COST TV Re- 
ceiver Kit completely 
engineered by TECH- 
MASTER. Features 2- 
knob contro! and small, 
lightweight chassis 

Model 5116 .. .$89.50 


Set of circuit-matched 
TUBES tested with each 
individual kit. $16.25 





FOR ALL TUBES 
12” Rd. to 20” Rect. 
The greatest advance io 
TV Kits developed by 
TECH-MASTER! 
Model 630019 (De- 
Luxe) Principal com- 
ponents assembled 
Resale Price $159.50 
Model 630819 (Stand- 
ard) Unassembled 
Resale Price $154.50 


Above Kits supplied with tubes, parts, speaker and pix tube mounting feaehats (less Kine, wire and solder). 
c 


ONTACT YOUR JOBBER or write Dept. RC-5 for literature. 


TECH -MASTER 
PRODUCTS CO. 


443-445 Broadway, New York 13, N.Y 


More = ng 
nicions 
own use ¢ 


iit Tech-M 
She by othe 


nd 
engineers sr for thelr 


+ Television Kit. 


tech- 





THAT TV AREA! 


'VA 


@ This entirely new 
antenna now makes 


possible TV sales 
in weak signal 
areas. Stretch your 
TV sales area. 
The first Yagi type 
antenna matched 
to 300 ohms. Ex- 
clusively Taco! 
Outperforms 
stacked arrays cost- 
ing many times 
more. 


@ Jiffy-Rig assembly 


speeds installation. 





e WRITE FOR 


RADIO AND ELECTRONIC EQUIPMENT 


SHERBURNE, N. Y. 


P. In Canada: Stromberg-Carl- 
son Co. Ltd., Toronto 4, Ont. 
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INTERFERENCE STUBS 
A friend says that a shorte 
open half-wave 
prevent FM interference fron 
the picture ona TV set. I bet 
he is wrong. I say that an ope) 
shorted half-wave 

Who wins? A. 
Angeles, Cal. 

A. Better call it a draw if 

you specified how the trap shou 
connected. A shorted end quarter-w: 
stub or trap offers a very high in 
ance, and a similar stub open at t 
will appear as a 
resonant frequency. The 


> 
7 


ter-wave or 


wave or 
be Use d. 


short circuit 


true of half-wave stubs. 
connected across the lead-in a 
it should appear as a short cir 
the interference frequency. TI 
you should use an open quarter-wa 
a shorted half-wave stub. 

When in series with one side of 
line as at b, the trap should present a 
high impedance to the interference 
therefore a shorted quarter-wave 
open half-wave stub is required 

The actual length of a quarter 
stub (open or shorted) may be 
from: L = 2952 x V.P./f, and a half- 
wave stub from L= 5904 x V.P./f, 
where L is in inches, f is frequency it 
me. V.P. (velocity of propagation) 
be taken as 82% for 300- and 77 for 
150-ohm ribbon lines; and 65.9 fc 
all coaxial cables except RG-21/1 

Cut the stub a little long and experi- 
ment to get the correct length. For 
shorted stubs, use a razor blade o1 
sharp needle to short the conductors at 
different spots to locate the point of 
minimum interference. Short the line 
permanently at this point. Merely snip 
off small pieces on open stubs. 


TRANSFORMER 
SPECIFICATIONS 


? Please give 
output 


may 


specifications 
transformer used in the 
alarm described on page 31 
ber, 1950, 
Ohio. 

A. Any plate-to-voice coi Oo 
transformer will do the job. Howey 
is advisable to use one 
mary impedance of 
more. Your best bet will be to u 
standard intercom input 
which may have a secondary impedancé 
of 38,400 ohms or higher. 

—end 
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of the Octe 


issue.-—E. H., Col 


having a 
20,000 ohms 


transforme} 





only until May 31st... 
with the purchase of one 
Sylvania Picture Tube! 


Don’t let this offer expire without your getting a 
copy of this splendid, fact-packed servicing man- 
ual. Filled with time-saving shortcuts and valu- 
able servicing hints. 

Now it’s yours absolutely FREE from your 
Sylvania Distributor with the purchase of just 
one Sylvania Picture Tube, of any type. But the 
offer expires May 31st. So, act NOW! Write or 
call your distributor TODAY! 


SAVES TIME! SAVES MONEY! SOLVES 
SCORES OF SERVICING PROBLEMS! 


This book contains 48 pages of pictures, dia- 
grams, and easy-to-follow instructions covering: 


Radio Servicing . . . Signal Tracing, Alignment, AVC 
and AFC Checking, Measurement of Voltages, Signal 
Levels, Power Output, Band Width and much more. 


TV Servicing . . . Signal Tracing, Bandwidth Meas- 
urements, Wavetrap Checking, Sound Channel Tests 
and Alignment, Low and High Voltage Checks, Signal 
and Deflection Voltage Measurements, and numerous 
other subjects. 

Audio Amplifier Servicing . . . DC, AC, and Signal 
Level Measurements; Tone Control, Fidelity, Gain 
Tests, Distortion, Power Output, and Noise Level 
Measurements; Signal Tracing, and Speaker Matching. 





Miscell Applicati ... 19 different applica- 


PP 
tions of VITVM including Detecting Gassy Tubes, > Sample pages show- 
Checking Capacitors, Q Measurement, Turns Radio ing detailed, easy-to- 
Measurement, Impedance Checking. read diagrams. 


hk 


SYLVANTAY ELECTRIC 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS:: TELEVISION SETS 
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Collins Presents— 


LABORATORY MASTERPIECES 
FOR THE EXPERIENCED FEW 
WITH KNOWLEDGE TO SELECT 
AND ENJOY THE BEST. 














THE 45-S CUSTOM SPECIAL 
FM/AM TUNER 


- 


© Bass and treble tone controls ¢@ 
Meter plus tuning eyes © Squeich 
® High and low impedance output 
© Equalizer tube for magnetic phono 
cartridges @ Voltage regulator tube 
@ Minimizes amplifier problem. 


and 
THE HP-14 PROFESSIONAL 
FM TUNER 

© 14 tubes © Permeability tuning 
© Meter for precise tuning © Squelch 
® Voltage regulator tube © Newly 
designed front panel assembly © 
Greater facility in cabinet mounting 
@ Low impedance output to match 
any amplifier input © High sensitiv- 
ity © Can be used for accurate field 
strength measurements. 


Both tuners meticulously fashioned 
for the finest custom radio installa- 
tions. 


Write for catalogue on our complete 


line of AM, FM, FM/AM tuners and 
amplifiers and preamplifiers. 


COLLINS AUDIO 
PRODUCTS CO., INC. 
P. O. Box 368 Westfield, N. J. 
Phone: We2-4390 

















WANTED 
TO BUY 


Large and small quantities of new or 
used electronic government or manu- 
facturers' surplus tubes and equipment. 
Highest prices paid. State quantity, 
condition and best price in first letter. 
Box No. F-2 ¢/o Radio-Electronics 


25 West Broadway 
New York 7, N. Y. 














SAVE OLD RECTIFIERS 

Don’t discard defective selenium rec- 
tifiers after removing them from a cir- 
cuit. Lay them aside until you have 
time to dismantle them. One brand of 
rectifier contains nine metal washers. 
two fiber washers, two grounding straps 
or lugs, one “44 x 1-inch eyelet, and one 
44 x l-inch paper coil form. Keep these 
parts in your spare-parts box. They 
will come in handy sooner than you 
think.—Edward Tanrath 


HANDY TV SERVICING TOOL 


A %-inch nut driver or 


of the high-voltage cage in most TV 


sets. Why not convert yours for use as | 
a high-voltage indicator as well? Take | 
a \%4-inch hex nut driver and soften its | 


plastic handle in hot water so the bit 
can be pulled out. Solder one terminal 
of a small neon lamp (NE-2 or similar) 
to the handle end of the bit. Drill the 


| hole in the handle deep enough to ac- 


| commodate the lamp on the end of the | 
bit. Reheat the handle and insert the bit 


| back in place. 


The next time you suspect trouble in | 


| a high-voltage supply, use the wrench 





| radio- and intermediate-frequency coils, | 


to remove the cover, then touch the bit | 
to the plate of the high-voltage oscil- | 


lator or cathode of the rectifier tube. 
Presence of high voltage is indicated by 
a glow in the neon lamp.—0. G. Brickey 


REPAIRING VOLUME CONTROLS 

On page 78 of the December, 1950 
issue, a contributor described a tool for 
removing retaining rings used on 
switches, volume controls, etc. This 


system works O.K. but I'll still stick | 


with my method. 

I take two beer-can openers 
grind the points down so they are very 
thin. Insert the points of the openers 
into the gap in the C-ring. Apply slight 


pressure on the handles and the washer | 


slips off. 
These tools are very handy to have 
around the workbench. When you are 


not using them to repair controls, you | 


can always use them for their original 
purpose.—Eugene Brunaccioni 


HOLDERS FOR TEST LEADS 


My workbench looks 


test leads when I’m not using them. 
Large holders for cartridge-type fuses 
supplied the necessary clips. I simply 
removed them from their base and 
screwed them to the wall over the 
bench.—O. C. Vidden 


BUYING EXPERIMENTAL PARTS 


Be sure to select units having termi- | 


nal lugs rather than flexible leads when 
purchasing audio or power transform- 
ers, filter chokes, electrolytic capacitors, 


and other parts commonly used in radio 
and electronic circuits. Leads are almost 


invariably cut to the correct length for | 
the first project and are usually too | 


short for the next one. Components with 


| terminal lugs are harder to mount be- 
| Cause mounting hole spacing is critical 


| 


but you will find that they last longer in | 
| City & State 


experimental ‘service.—Charles Erwin 


Cohn —end— 











Technical Bulletins 


EACH $1.00 Postpaid Foreign $1.25 





Simplified technical information on m 
subjects of everyday usefulness, 

in simple, easy-to-understand lc 
They contain no complicated 
tics, chemical and electrical t 
are not based on the assumptic 
reader has had a technical t 


eories 





Spintite | — 
wrench is required to remove the cover | 


and | 





much neater | 
since I made clips to hold my various | 


(102) Cleaning Products for Many Pur- 
poses —Over 35 effective chemical cleaners tha 
you can make and sell. 


(110) Electroplating Non-Metallic Ob- 
jects Includes wood, leather, plaster, glass 
nuwers, insects, fabrics. Complete directions 


(114) Thermostats Easily Made— Designing 
and making automatic contro! units of many 
types for maintaining uniform temperatures 
automatic furnace regulation, safety controls to 
prevent overheating, etc. 


(115) Glue Molds for Casting Novelties 
Making flexible glue molds for casting sma 
objects, using plastics, magnesite. 


(119) Electroplating with Alloys—Bronze, 
brass and cadmium-silver. Improves finish and 
provides durable coating. 


(123) Mirror Silvering—Make money re- 
silvering old mirrors and making new 
Colored, front-surface, transparent and 
mirrors. 


(124) Soldering All Metals — includes alumi- 
num and diecast alloys. Secrets of using th 
right flux and correct technique. 


(125) Buffing & Polishing—A\i details on cor- 
rect polishing. How to select the right abrasive 
for different kinds of metal. Gives wheel 
types and sizes of motors for best results 


(129) Coloring Metals Chemically —Tested 
formulas and directions to produce durable fin 
ishes in many colors on brass, copper, iron 
aluminum and their alloys by chemical! processes 


(130) Glass-Working Technique How to 
eut, drill, grind and mount glass correctly; in- 
cludes cutting of circles and interna! openings 


(132) Working with Plastics—Covers al! de- 
tails of cutting, tooling, bending, cementing and 
polishing. Enumerates various kinds. Shows how 
to design articles. Includes using liquid plastics 


(139) Rubber Molds for Casting Novel- 
j@S — Used for same purpose as glue molds but 
where greater elasticity is required 


(141) Recording Thermometer—How to 
make device to record room temperatures over 
12-hour periods on a disk. Has alarm-clock 
mechanism. 


(146) Simplified Casting Methods—Mak- 
ing smal! castings of soft metals without use of 
sand molds. For novelties, toys, etc. 


(147) Drills and How to Use Them—How 
to use drills in different metals, plastics and other 
materials. How to sharpen correctly. Inc 
charts giving speeds and rate of drilling 
(149) Electroplating with Copper. 
Nickel, Chromium, Zinc, Lead and Cad- 
mium -Enables anyone to do this fascinating 
work on a small scale. 

(156) Home-Maintenance Formulas & 
Repairs —includes a large number of simple, 
effective solutions for everyday household prob- 
lems. 
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TEC 4 N i FAX 520 N. Michigan Ave. 

, Chicago 11, Il! 
Enclosed find $ for which send the following 
Technical Bulletin at $1.00 each (Foreign $!.25) as 
indicated by numbers: 
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INDUSTRIAL! EXPERIMENTERS! 


Look at these terrific buys. 





ARMY AIRCRAFT 
RECEIVER— 
BC-946-B 


Covers 520 Ke to 
Broadcast Band 
12SK7, 1 
12A6, 1 

for dynamotor 
can be easily 


Designed 
operation ; 
converted to 
110 volt or 32 volt use. Two 
Three-gang 
’, in sealed carton, 

tion manual, less 


tuning con. BRAND 


with tubes and instruc- 


dynamotor s 
Dynamotor DM- 


mm VALUES IN ow RECEIVERS 
453 Revr. New $3 

New 

New 

New 

New 

New 

New 

Used New 


BC-645 XMTR RECEIVER 
15 Tubes 435 To 500 MC 


The electronic equipment that 
saved many lives in the war. 
Set can be modified to use for 
2-way communication, voice 
or code, on following bands 
ham band 420-450 me, citi- 
zens radio 460-470 me, fixed 
and mobile 450-460 me, tele- 
vision experimental 470-500 
me. 15 tubes (tubes alone 


worth more than sale price ) 


BRAND NEW 4 7F7, 4— 7H7 7E6, 


95 2 6F6, 2 ~ 955 1 

$18: Ww E316A. Now covers 460 to 

each 490 me. Brand new BC-645 
less Lear supply in factory carton. 





with tubes, 
Shipping weigh Ss. 
PE-101C pYNAMOTOR for 
above BC-645 
UHF ANTENNA ASSY, for 
above BC-645 





BC148 RECEIVER- 
TRANSMITTER 
Built for Sig. Corps by 
Farnsworth. Range 3960 to 
4360 Ke. Complete two-way 
communications. Operates 
on batteries or hand 
generator. CW opera- 
tion, handkey on base 
Entire unit in two 
hinged parts. (Xmtr 
& Revr, and Battery 
compartment) closes 
down to 1514"x 141," 
x 81,” overall. Less tubes and batteries. Operat- 
ing instructions included. Used, clean. $ 
Fac ‘ ee . 





SETCHEL-CARLSON 
Beacon Radio Receiver 
BC-1206-C 
Receives A-N beam ree 
a 


~” wide 


$7.95 





TRANSMITTER 
BC-223-AX 
Ideal for 80-meter band ! 
801 ose., 801 P.A., 2—46 
modulators, 1—46 speech 
amp., 4 xtal freq. and 
master osc., on selector 
switch. 10 to 30-watt 
ri ag tone, voice or 
( Black wrinkle case, 
pend with freq. chart and tubes in orig- 
inal cases, less xtals, BRAND NEW, sensa- 


tionally low price, shpg. wt % 9 50 
‘ . s 


80 Ibs 





fe 


JK-26 and PL-354—JACK & PLUG combination, for 


headset extension, etc 





PL-55-——Standard = 2-circ 
fits all phone jacks 
Each 


phone plug 


Standard 3-cire. mike plug 
3-way mike jacks 22¢ 


ed 
~ -o 





GE THYRATRON FG-105 
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DC AMMETER 
0-15 ane 
easy reading 
Black plastic case 
Rubber covered test 
black metal carrying 
Brand new. 


xi "x2h 
leads plus 
» with hinged cover 
onderful for automotive cherging 


battery general 
work. Value $25 All yours for 





SELSYN nag 
Operates from 
100 «cycles. Suggested 
wiring for 110 V 60 
eycle included 
tested 


Price per $4 50 
pair . 


BC 605 INTERPHONE AMPLIFIER 
Easily converted to an ideal intercommunica- 
tions set for office—-home 
w/conversion diagram for 





or factory. 
110V 


Complete 
operation. 


BRAND NEW $4.95 


Please include 25% Deposit with order—Bal- 
ance C.0.D. MINIMUM ORDER $3.00. All 
Shipments F.O.B. Our Warehouse N.Y.C. 





1. 
( y (; RADIO PARTS SERVICE 
53 VESEY STREET - NEW YORK 7, N.Y. 
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TERRIFIC VALUE 


Made by Delco. 12 cells, 
heavy duty, very rugged. 
Shipped dry, uses stand- 
ard sulphuric 
trolyte 


VERY SPECIAL 


$17.95 


acid elec- 





VOLT 
STORAGE BATTERY 
NEW pares 4 
hou 





ASTATIC R-3 CRYSTAL 
HANDMIKE 
with 6-ft 


Mike Cable $5.95 
ONE-QUART BOTTLE 
BATTERY ELECTROLYTE 
by Willare f at € 
“ries | ‘ t iff lent 


sik 
7- eee 2- wott ee VIBRATOR 


menor $1.95 


WILLARD 2-VOLT 
STORAGE BATTERY 
20 Ampere-Hours 


slacement for GE 
LB-500 

NEW. Each 92.09 

WILLARD MIDGET 

6-V ee BATTERY 


amp how 


ent plastic 


R. ¢ 





2-volt cell etica 
SPECIAL 
per qt. bottle 





Exact re 
cia fi 


B RAND. 





x 2 * Uses 

standard elect 

each $2.65 

HEADPHONES—Al!! Brand New! 

Individually packed, complete with phor 
S 600 ohms, in lots of 3.95 ea +} 

H $ 2000 ohms, in lots of 3.25 eact 

HS-30 With earplugs, LOTS OF 1.65 eact 


U.S. Army 
Field Phone Set 
EE-8 








Leather case, with hand- 


set, generator, ringer 
etc. Requires 2 flash- 
light Wonderful 


value! Good $14. 95 
Used, ea 


W.E. BREAST MIKE 


button carbon mike 


cells. 





Single 
breastplate. Very sensitive, cor 


with 6-ft. cord and W.F 
SPECIAI 


nw $1.29 


terfly sw 


plete 


plug 





pla f 
BRAND NEW 


$7.50 





McElroy 
Automatic 
KEYER 
Suitable for keying transmitter, or for 


practice. Has photocell and sensitive relay 
able speed motor. 10V AC or DC. Complete with 


2-117Z6 and 1-117L6 tubes 
your cost .00 
$12.75 


work by the 


15 





We Have Available 
CODE PRACTICE TAPE 
which was used for code practice 
Signal Corps—from slow to fast practice. 15 
rolls on 16MM metal reels in heavy wooden 
slotted case, to be used with McElroy TGI0 
Keyers, Tone Keyers or any code practice 





1951 








1i2 


cco oP / 


SAVE 50% 
ON THIS 


FM 
TUNER 


922. 


Enjoy clear, static-free reception of your favorite mu- 
sic and sports events--convert to FM for less than 
$10. 00 with this Exclusive Concord FM tuner. Easily 
converts any AM receiver, phono amplifier or PA 
system for FM. Covers the entire 88-108 FM band. 
Tuning and on-off controls on front panel with termi- 
nals for connection of 300 ohm twin lead antenna on 
back. Extremely easy to install...Uses a 7F8 ina 
fremodyne circuit, plus a 6H6 rectifier. Size of chas- 
sis: 6-3/4x 4x 4-1/8". Complete with tubes. For 
110-120 volts, AC-DC 

99-9502J--Shpg. Wt. 2 Ibs..... 


DUAL 
VIBRATOR 
POWER 
PACK 


yates 


Another Special Concord Exclusive!...Selling at a 
fraction of its original cost. Brand new vibrator pow- 
er supply. ..ideal for mobile amateur rigs (transmit- 
ter & receiver) or mobile Public Address systems 

Compactly designed cabinet can be easily mounted un- 
der auto dashboards. Two vibrators supply dual out- 
put: 400 volts at 150 ma; 225 volts at 60 ma with 
Slight modification. Enclosed terminal board provides 
lugs for connecting handset, microphone, and speaker. 
Unit alsohas provisions for mounting speaker inside . 
Controls on front panel include: channel selector, on- 
off switch, squelch control (cuts out all noise when no 
Signal is being receiver), and volume control. Sup- 
plied with instructions for modification but less vibra- 
tors. Size: 6-5/8 X6 x 5-1/8 


99-9627J--Shpg. Wt. 9 Ibs.....Net - + 9.95 


Kit of 2 vibrators and vibrator socket for modification 
of above unit 
99-3957J--Shpg. Wt. 1 Ib.....Net 


THOUSANDS 


OF SIMILAR BARGAINS 
ARE YOURS AT 


cCONCORDRADIO 
SEND FOR LATEST 
BUYER’S GUIDE 
FILL IN AND MAIL TODAY 


CONCORD RADIO CORP. Dept. JE-51 
| 901 West Jackson Blvd. , Chicago 7, Ilinois 











| Enclosed $. ....(Include shipping charge. 
Any excess will be refunded.) Rush me the 
| following equipment. 
! © 99-9502) FM Converter $9.95 
©) 99-9627) Vibrator Power Pack $9.95 
OC) 99-39573 Vibrator Kit $5.79 
| O)Send FREE latest Buyer's Guide 


| Name 


| Address 


City ..- Zone... ..State 
ee eee ae a 





Try This One 


CALIBRATING OSCILLATORS 

By using a simple experimental setup 
described in most elementary physics 
textbooks, you can accurately calibrate 
audio oscillators without oscilloscopes 
or other complex measuring equipment. 
The calibrating equipment consists of 
an audio amplifier and speaker having 
fairly good frequency response and an 
open-ended glass tube 1 to 1% inch in 
diameter, calibrated in fractions of an 
inch, and somewhat longer than one- 
quarter wavelength at the lowest 
frequency to be checked. 


SPKR (___}—~«— amPi ke aud 


a 


| 
| 
5 
7 
WATER EVEL | 


— 

This calibration method is based on 
the fact that the sound level increases 
when a musical produced by a 
tuning fork or similar instrument is 
closely coupled to a column of air one- 
quarter or three-quarters wavelength 
long at the same frequency. The fre- 
quency of the note is equal to the 
velocity of sound (in air) in feet per 
divided by its wavelength in 


note 


second 
feet. 

One-quarter wavelength is found by 
lowering a calibrated tube in 
water as shown in the setup until the 
sound level reaches a peak 

The velocity of sound is 1,090 feet per 
second at 0° C and increases 2 feet per 
second for each degree of increase in 
temperature. To find the velocity of 
sound in air (V) at any temperature T 
above 0° C, use the formula: V 1,090 
+(2x T). 

With the oscillator and amplifier 
operating and the speaker close to the 
top of the tube, slide the tube in and 
out of the water until resonance is 
indicated by a sharp increase in sound 
level. Read the tube length in inches, 
multiply by 4 to find wavelength in 
inches, then divide by 12 to convert to 
wavelength (L) in feet. 

Frequency in c.p.s. equals V/L, 
where V is velocity at room tempera- 
ture and L is wavelength in feet. For 
example: If the room temperature is 
20° C and there is 6 inches between the 
water level and the top of the tube at 
resonance, the corrected velocity is 
1,090 + (2 x 20) or 1,130 ft./sec., L is 
6 x 4/12 or 2 feet, and F is 1,130/2 or 
565 c.p.s.—Dominic Angelo, W9KGC 


SOLDERING KINK 

Replacing resistors, capacitors, and 
other components in electronic devices 
is often made difficult by excess solder 
on the terminals of sockets, switches, 
and mounting lugs. To remove excess, 
solder, try holding a piece of heavy bus 
bar on the terminal and flowing the 
solder onto it.—O. C. Vidden 

—end— 
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MICROPHONE 


* FULL VISION for both artist and 
audience 


* Attractive rich gold and black finish 
* For Broadcast, TV, AM, FM 
* Omnidirectional pick-up 


* Quickly and easily de- 
tached for hand use 

* Convenient, light-weight 
(weighs only 7 ounces 


* Mounted on mode! 
desk-stand MODEL “ND 
* Adjusts to any angle 
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MODEL HB 3 
FLOOR STAND 


Write for free catalog 
and descriptive 
literature 


AMERICAN MICROPHONE CO. 
370 S. Fair Oaks Ave., Pasadena 1, Cal. 
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MOTOROLA TS-101 AND TS-119 

Some complaints of sound interfer- 
ence in the picture are caused by pick- 
up from the discriminator circuit. If 
careful lead dress does not cure the 
condition, check capacitor C44 across 
the secondary of the transformer. This 
unit, a 150-uuf, 500-volt ceramic tubular 
capacitor, should be connected so the 
outside plate goes to the low side of the 
coil. In strong signal areas, the simplest 
cure is to slightly detune the primary 
of the discriminator transformer. Do 
not do this in fringe areas because the 
gain is reduced. 
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In fringe-area installations, the con- 
dition should be remedied by inserting 
suppressor resistors in series with each 
diode of the 6AL5 ratio detector. The 
circuit changes are shown in the dia- 
gram. Remove all wiring from pins 1 
and 2 of the 6AL5 (V9). 
220-ohm resistor to each of these pins. 
The leads which were disconnected from 
pins 1 and 2 are then connected to the 
other ends of the Motorola 
TV Se rVeice Notes 


Connect a 


resistors. 


NEW AUTO RADIOS 
If new auto come in with 
sticking vibrators, check or replace the 
buffer capacitor and have the voltage 
regulator checked by a competent igni- 
tion mechanic before putting the set 
back in service.—Brian Bailey 


ADMIRAL 30Al CHASSIS 

Complaints of no raster when 
sound section of the set is O.K. are 
often caused by failure of the hori- 
zontal-discharge section of the 6SN7- 
GT V403-B. If this tube is bad, check 
the 6BG6-G output tube. The latter may 
have been ruined by excessive plate 
dissipation due to lack of drive when 
the 6SN7-GT failed.—Wilbur J. Hantz 


SENTINEL TV SETS 

Distorted or weak sound which shows 
up a week or 10 days after the set is 
placed in operation is caused by drift 
in the discriminator transformer in 
early production runs of models 419, 

3, 424, 425, and 428. 

This is easily corrected by adjusting 
the secondary tuning slug located on 
top of the discriminator transformer 
shield can. Make this adjustment for 
minimum buzz and clearest sound. The 
correct position is between the two 
maximum-buzz peaks which will be 
noticed when the adjustment is turned 
right or left from mrinimum-buzz. 

Discriminator transformers used in 
later models will be given an additional 
impregnation and baking process which 
will eliminate drift in this circuit.- 
Sentinel Service Bulletin 
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5 WATT 
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ELECTROLYTIC 
SPECIALS 
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TOGGLE 
SWITCHES 


AHH $0.49 
AHH 0.43 
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EXTRA SPECIAL 
ALL AMERICAN TUBE 
128 AT SKT. 128Q7 LOG" 


Z0GT 


KIT 


T 
$4.95 





RESISTOR KIT 


VIBRATORS 
Standard ¢-pron 
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PM SPEAKERS 
ALNICO No.5 


Very Best Quality 
NATIONAI 
BRANDS. Individ 
4 packed 








Per 10 
$9.95 
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3.95 
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CONDENSER KIT 
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1.00 


TV HV "Cartwheel" 
CONDENSERS 





EXTRA SPECIAL 
8” DYNAMIC SPEAKER 





MICA 
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Minimum order $3.00. 25% deposit on C.0.D. orders. Prices subject to change 
without notice. Availability of merchandise subject to prior sale. 


STEVE-EL ELECTRONICS CORP. 


Dept. E-5 65 READE STREET NEW YORK 7, N. Y. COrtlandt 7-0086 
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TRIPLE 
DIRECTORS 


TWO BAY STACKED CONICAL 


NO BOOSTER 
REQUIRED YOUR COST 


e $7.70 


MATCHES 
ANY OHM —< 
IMMEDIATE 


WIRE 
175-150-300 OELIVERY 


Wavelength 
Stacked 





TRIPLEX WAVE MASTER 


GHOST FREE 
RECEPTION 
ALL 
CHANNELS 


Conical with 
3-Element Dipole 


SINGLE CONICAL 
INSTANT 
vour cost $390 ec EMBLY 
& 


EASY 
INSTALLATION 
APPROX. WT. 

7 POUNDS 


Third Dipole Element 
provides exceptional 
broad band response 
across both bands. 





100-#. guy wire, 60-##. 300 ohm lead, guy ri 
house base, guy 
Nothing ‘else to buy! 





SENSATIONAL NEW TRIPLEX TV ANTENNA KIT 


includes: Two bay stacked conical triplex antenna, 10-ft mast, 


» mast insulators, 


~ Sa 





SINGLE CONICAL KIT SAME AS SHOWN ONLY ONE STACK CONICAL $Q15 
20% it on all C.0.D. 


SOLD DIRECT—WRITE—WIRE—CALL—FAIRFAX 9171 


co. 


Orders 


441 SUMMIT z. 
TOLEDO, OHIO 











AUTOMATIC M-90 AUTO RADIO 


© Six Tube Superheterodyne © Three Gang Con- 
denser ® Powerful, Long-Distance Reception © 
Fits All Cars, Easy Installation 
@ Mounting Brackets Included 
® 6 Tube mode! M90 .*$33.87 


*Abuve pre motudes t ederaijEacwe Tax 
Approx. shipping weight (11) eleven pounds. 
MAIL US YOUR ORDERS 
All orders filled within 24 hours. 
Standard Brand tubes 50% off list 


GU Salton 


Fifth at Commerce Fort Worth, 


Wholesale 
Electronics 


Texas 











sHoot | W Trovste 
FAST! 


With H. G. CISIN’S RAPID 

“TV TROUBLE SHOOTING METHOD” 

EARN more money! Locate television troubles by 
this quick, entirely new method. Rapid checks enable 
you to locate all faults in record breaking time re- 
gardiess of make or model! 160 Picture, Raster 
Sound trouble symptoms. Over 100 Rapid Checks in 
cluding over-all alignment checks, 26 illustrations 
simplified step-by-step directions! 

INCREASE your earning power wit the most valu 
able ald to TV servicing ever written’ SEND YOUR 
NAME AND ADDRESS TODAY WiTH ONLY $1.00 


RUSH COUPON-.NOW! 

= oo SS A AS A TT Seal 
H. G. CISIN, CONSULTING ENGINEER, Dept. E-3 
200 Clinton Street, Brooklyn 2, N. Y. 


4 Name wee H 








i Address | | 


City Zone State 
Se a ee | 


Every page of 
“How to Sim- 
plify Radio Re- 
airs" is pack- 
ed with on-the- 
bench, practical 


Every RADIOMAN 


can use these 


SERVICE HINTS! 


Valuable Manual Yours—FREE ideas 
Write today—no obligation. . 


FEILER ENGINEERING CO. Dept. 5RC1-1 
8026 N. Monticello Ave., Skokie, |! ! (Suburb of Chicago) 





WANTED 
@ PE-237 POWER SUPPLY 
e@ GN-58 GENERATOR 
@ 1306 TRANSMITTER RECEIVER 


BEST PRICES—NO QUANTITY TOO BIG, 
NONE TOO SMALL. 
WRITE TODAY 
STILT TALL ee BOX P-S1-S. co Radio-Elec- 
tronics,25 W. Broadway,N.¥.C 





CARBON RESISTORS 


Yq watt and | watt non insulated. 100 assorted 
resistors $5.00 postpaid 
Inquiries from large users solicited. We are 
manufacturers of resistors. 

BUCK MFG. CO. 
North Aurora, Ill. Phone Aurora 7993 








ca EN-OSCIL@LITE 


all 
from 700 cycles “audio to over 
. © Output from zero to 125 
v © in t © Used by Signal Corps 
© Write for information. 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 








HELP THE DEFENSE 
EFFORT 


by turning over old copies of RADIO- 
ELECTRONICS and all other waste paper 
to paper collecting agencies in your com- 
munity. 











| a 12AV7 tube in place of a 


CROSLEY TV TUNERS 
An orange dot next to the oscillator- 
mixer tube socket indicates that the 
tuner was aligned at the factory for 
12AT7. 


When it is necessary to replace the 


| oscillator-mixer tube in tuners marked 


| G-E 10C101, 


| amplifier 


| even when they 


| in the af. 
| 


| traced to bad filter capacitors in 


| -77, 
| in 12%-inch models or 
| turns on the coil. 


21-me 
amplifier. 


always use a 
realignment is 


Dept 


with the orange dot, 
12AV7 tube, otherwise 
necessary.—Crosley Service 


GENERAL ELECTRIC TV SETS 
Lack of high and low voltage in the 
10C102, 10T1, 10T4, 10T5, 
10T6, 12C101, 12C102, 12C105, and 
12T1 as indicated by lack of sound and 
raster is probably caused by 
circuit in the 4.6-ohm current 
resistor in with the seleniun 
rectifiers in the low-voltage supply. Use 
a factory replacement (catalog number 
RRW-048).—James Moudry 


an oper 
limiting 
series 


ZENITH 108669 AND 105690 
These sets come in with extremely 
low volume. All components and tubes 
check O.K. Replace the 7G7/1232 r.f 
tube before going further 
Some of these tubes will check 
are too weak for 

circuits.—Lawrence Roeshot 


good 


these 


HUM IN TV SETS 

Intermittent hum and noise in TV 
receivers can often be traced to an in- 
termittent short between heater and 
cathode in the local oscillator tube 
Since this short does not always show 
up on a tube tester, the most 
test to substitute a new tube 
cause noise and hum of this type 
dom appear in the picture, the 
nician can waste lots of time 
circuits.—Don Ebert 


reliable 
Be 
sel- 

tech- 


looking 


is 


WESTINGHOUSE H-185 

A severe a.c. hum which cannot be 
this 
three-way portable may be caused by 
the a.c. field around the selenium re« 
tifier. The hum is picked up by the first 
audio grid. 

Remove the red lead which runs be 
tween the B-plus terminal on the rec 
tifier and the 180-ohm filter resistor and 
replace it with a shielded lead. Shield 
the rectifier with insulated tin foil. 
Vincent Petroccione 


MORE GAIN IN RCA TV SETS 

Additional sound and picture gain 
for weak-signal areas is made possible 
by minor changes in the circuits of the 
following models: 6T54, -64, -71 
-74, -75, -76, -84, -86, -87, and 9T57, 
-79, -89. 

Change the first and second picture 
i.f. cathode resistors (R104 and R108 
R103 and R107 
in 16- and 19-inch models) from 120 
to 82 ohms. This provides additional 
gain through these stages. 

Move the point of sound take-off 
(connection C) on trap T103 up two 
This provides more 
for the sound i. 


-65 


signal 


Carefully realign the sound and pic- 
ture if. stages after making the above 
changes.—RCA Service Tips 
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RCA 8BX5, 8BX54, 8BX55 


position of the battery pack af- AEROVOX 
the | i ictance. The luct SES SSP Sea aS SS a 


loop inductance 


increases and the s¢ 


eta ae “Space Migor . 1. 


temp 


slong 5 inches wide, and CAPACITORS 


rhis will approximate 








battery so proper } PS9ZXY 
ance is restored. Brass may 
a substitute for the aluminum 
Do not use iron or steel becaus 
performance of the set will be adverse- 
ly affected. The sheet can be waxed t SRE BANTAM 
the inside of the case to hold it in place. 
Do not place wax, cement, or other 
material on loop windings 

Be sure that the battery—or sheet 
and chassis are in the correct position 
before aligning the oscillator and oscil- 
lator circuits. Follow manutacturer’s 
instructions when aligning the i.f.’s 
Conventional stage-by-stage alignment 


@ Where space is mighty lim- end-fills. Type P83Z or Micro- 
ited, you can count on Aerovox miniatures, metallized-paper 
miniaturized capacitors to tubulars in molded thermo- 
squeeze through. For examples: plastic case. Adequate voltage 
and capacitance ratings in each 
Type SRE or Bantam electro- type. 
lytics, aluminum tube, hermetic- eeese 
ally-sealed, insulating jacket. Ask your Aerovox jobber 
Type 89ZXY metallized-paper. about these miniaturized capa 
hermetically-sealed. Type P85 citors. Try them! 
paper tubulars with Duranite 


procedure cannot be used because of 
neutralization in the first i.f. stage 
RCA Service Data 


AIR KING THREE-WAY PORTABLES 
Distortion may be noticeable in the 
models 4012, 4016, 3912, and 3916 when 


5 
operated on power lines, but not when " Miiind 
in use on batteries. This may be caused ‘Lila 
by a weak 1A5-G output tube. Chang- Lad 


CAPACITORS ~- VEBRATORS+ FEST EMSTRUMEN 
. 


ing this tube will remedy the condition. 
—Air King Engineering Dept. AEROVOX CORPORATION, NEW BEDFORD, MASS., U. S. A. + Soles Otices in AN Principa! Cres 


—end— Export: 41 £ 42nd St., New York 17,0 * Cable AEROCAP.W.Y. * tn Conada: AEROVOX CANADA LTD , Hamiton. € 
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Numbers in Stock! 


1 ae Co.! 


SPEAKERS OUTPUT SAVE ON THESE TV SPECIALS! 
Al! Ainico SELECTOR | _ TRANSFORMERS 


; * 69¢ « 
SWITCHES | 3: + ae 5 

.PP OFG § $6.59 
‘ 49c ea 10 for $4.59 
7 ‘ 2 . Ss ector: ‘ ‘ 59c ca 10 for 5.59 
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Order 6 Save 
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OSCILLATOR COIS ; M ‘ , SPECIALS! 














M WIRE 


Mounts 
10. for 85c a” Che 
Wa ' ee 








P CHASSIS ee - 

Slashed to 14c ea alt Mounts a CONICAL 

én mney Mount a ANTENNA 

Qoe : : ap | Grimney Mount: On I iy me 
= ri P 

ke . =o 2 rs 

a K 2A ' Mast Standott, 
FREE: 3 GT type sockets shaft le Mas 


Hot Nai ' 


ert eet Pee tt) Te 
oce INO p 











NONOWIOIGNOW 








98 PARK PLACE DEPT. E5 NEW YORK 7, N. Y. COrtiand 7-6195 








MAY, [1951 





116 | 


Miscellany 





| 
RTMA OPPOSES LICENSING 


Licensing or public regulation of any 
form of radio and television service 
technicians met with strong opposition 
by the Radio-Television Manufacturers 
Associatio That group voted over- 
whelmingly in favor of taking action to 
an effective answer to the de- 
mand for regulation, particularly in 
the New York City area. 

Definite plans have not yet been 
drawn up to eliminate the criticism of 
present servicing facilities, but the 
RTMA indicated that manufacturers, 
distributors, and technicians will be 
called upon to cooperate in a program 
to eliminate unethical service operators. 
A code of advertising and selling 
ethics was drawn up by the RTMA and 
is being submitted to the entire 
membership for comment. 


provide 


PICTURE TUBE FAILURE 

Many set owners worry about their 
picture tube going bad and about the 
cost of replacement. This is particularly 
true of those who have not invested in 
a second year’s service contract. 

Yet picture tube failure is one of the 
least frequent causes for TV set repairs. 
One New Jersey service technician said 
that in over 400 sets serviced in the 
few years, only about 15 required 
picture tubes, and none of these 
were in sets he had sold in his own shop. 

One prewar set was still using the 
same C-R tube. 


past 
new 


THE FUND GOES OVER $7,500.00 


HELP - 


FREDDIE-WALK 
FUND 


Last month we had a visit from 
Herschel Thomason, Arkansas radio 
technician, whose three-year-old son 
Freddie Thomason was born both arm- 
less and legless. 

Freddie’s father reported that the boy 
is getting along splendidly and has 
taken on quite a bit of weight and 
enjoys his leg braces immensely, al- 
though he cannot as yet walk. He has 
only learned to balance himself and 
the only way he will ever be able to 
walk will be by twisting his body from 
side to side, which will give him a sort 
of walk—none too good—but sufficient 
to be able to get around by himself. 

Every few months his parents have 
to come up north to the institution 
which is fitting these appliances onto 
Freddie and gives him walking lessons. 

- It will take a long time before he will 
finally be enabled to even have a 
semblance of walking. 

This month we are happy to report 
the following generous contributions: 

$3.50 tendered by Miss Cecilia J. 
Goldpaugh for the Pupils of a One- 
Room School in Sawkill, N. Y. 


$135.00 contributed by the Staff an 
Students of the Radio Electroni 
Television Schools, Detroit, Michigan 
through Eugene H. Wolfe. 

Please do not stop with your efforts 
as all of us wish to help make Freddie 
a radioman when he finally grows up 

Please send your contributions from 
time to time—even the smallest donation 
will be greatly welcome. 

Make all checks, money 
payable to Herschel Thomason. Plea 
address all letters to: 

Help-Freddie-Walk Fund 
c/o RADIO-ELECTRONICS 
25 West Broadway 

New »w York 7 
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ot the larger libraries still have copies of ELEC- 
TRICAL EXPERIMENTER on file for interested readers. 


MAY, 1917 
ELECTRICAL EXPERIMENTER 


War and the Radio Amateur, by Hugo 
Gernsback 
1.00 Wireless Telegraphy, by E. B. Pillst 
1.00 San Diego—Largest Radio Station in 
2.00 1. S., by J. Bassett 
n Exceptional Amateur Radio Station 
3.50 n Wireless Traces Messages 
1.75 the Audion Repeater Repeats 
Ne Ionic Radio System and Theory of 
2.00 Ionic Tuning, by Otto E. Curtis 
Receiving Marconi 300 K. W. Spark 
10.00 meee sy with Oscillating Audion, by Protects television sets against lightnin 
Samuel Curtis, Jt - ond stotic charges. Simple to install every- 
Distributed Capacity and its Effect, by where and anywhere no stripping, cut- 
135.00 Samuel Cohen ting or spreading of wires. More thor 
1.00 4 Study of the Law of Response of the 500,000 in use today! 
5.00 Silicon Detector See your jobber or write to — 


List Price © 


Auxiliary Relay Break for Coherers 
Using “Auto” Spark Coil for Radio, by 
George F. Harrington MANUFACTURING CO., INC 


6101-E l6th Ave, Brooklyn 4, New York 


1.00 
1.00 
1.00 
200 A Drum Type Antenna Switch, by 

$7,505.26 Harold Davie 


FIRST in Television Ant end Accossorces 


Just For Examining Coyne’s New 5-Volume Set 


Beiiehdesipaieemmnedioe APPLIED PRACTICAL RADIO-TELEVISION 


& WAVE FORMS 


2 F - | Ut} a Quick Reference TV Servicing Book Yours Free 


fit 
tH 


If you want to “go places” in Television and 
Radio Servicing today, COYNE’S new 5-vol- 
ume set APPLIED PRACTICAL RADIO-TELEVISION 
can help you. It is the most complete, up-to-date 
set of reference books in America, giving you 
the practical working knowledge that brings big 
money. 1500 jam-packed pages full of latest 
facts on television and radio—5000 subjects, 
1000 illustrations and diagrams. COMPLETE SEC- 
TIONS ON COLOR TV WITH 1951 data on color TV 
adapters and converters—also new UHF chan- 
nels. Shows how to install, service, shoot trouble, 
| align all types of radio and television sets OFFER LIMITED — SEND COUPON TODAY! 
‘'Break-down” photos help you understand Mail coupon for 7 days’ FREE TRIAL on COYNI ‘ 

quicker. Use this set free for 7 days—get FREE include the book of TELEVISION PICTURE PATTER? 

book of Television Picture Patterns for exam- you pay $3.00 omer 7 days trial and $3.00 a m 1 ' 
ining set. See sensational offer below postage is “pe ash price $15.00). If a 100 t 

send it back and you OWE NOTHING. EITHER WAY, HOWEVER, THE "BOOK OF 
FREE BOOK OF TV PICTURE _ TELEVISION PICTURE PATTERNS IS YOURS. FREE 10 KEEP Coupor 
request to see the set and get the FREE book of ire patterns 


PATTERNS if You Act Aft Once sensational offer is limited—SEND THE COUPON NOW. 


Here's a sensational “get acquainted” offer. 1F 

YOU ACT AT ONCE. @ brand new. Tv servicing Midd home LS ME te) Tel te) at 
book, "TV SERVICING WITH PICTURE TUBE PAT- 

TERNS,” is YOURS FREE. Shows dozens of actual € COYNE ELECTRICAL & TELEVISION-RADIO SCHOOL, Dept. 51-T! 

TV picture tube photos and wave forms with S. Paulina St., Chicago 12, Il. 

clear explanations of what they mean and how 8 o.K.! Rush “APPLIED PRACTICAL RADIO-TELEVISION a days’ FRE 
to analyze and service the trouble faster. Now TRIAL as per offer above. INCLUDE COPY OF TELEVISION PICTURE 

YOU CAN GET A COPY ABSOLUTELY FREE just for gy TERN BOOK AS MY FREE GIFT FOR EXAMINING THE SET 

asking to examine COYNE'S great 5-volume 
set APPLIED PRACTICAL RADIO-TELEVISION for 

7 days. This offer is limited—mail coupon Now. 


ov ® 
sa0079 someariss 9 oveve j 





NAME 
ADDRESS 


ELECTRICAL AND TELEVISION- 5 
F ravio SCHOOL “ssi! wens ersoven 


500 SO. PAULINA ST. «+ DEPT. 51-T) « CHICAGO 12, LLL. | a Check here if you want set sent COD. You pay postman $15.00 on 
& 


delivery. Same money-back guarantee of satisfaction 
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“no one has 
ever heard a 
G-610 
who didn’t 
want one!”’ 


We believe this state- 
ment is literally true... 


The Jensen G-610 Loudspex 
tem brings you clear, clean, life-like 
reproduction with fhrijling trans 

to-the-original such as yo 


Thaleh a-ak a ti 
heard before. Of course G-610's are 
in short supply } iment 
nas restricted 

magnets 


energy 


ivelelal tit 
ever built. But wher 
relaxed and ] 

tiful, then be sure yo 


NO ONE has ever 


didn't want one 


ensen 


MANUFACTURING COMPANY 


Association News 


Service Contract Exposed 
The television service contract is just 
beginning to be dragged out into the 
light for remedy as the villain respon- 
sible for much of owners’ difficulties 
and for most of the bad feeling between 
the set owner and the service techni- 
cian. The surprising thing is that this 
has not been done before. Exposés and 
licensing bills both have gravely recited 
abuses due to the service contract, then 
gone on to recommend control, regula- 
tion, or greater attention to every 
other factor in servicing. 

It began with the Associated Radio- 
Television Servicemen of New York 
City, who early this spring put on 
record a resolution which stated that 
since most of the customers’ troubles 
were due to the contract method of 
servicing, pay-by-the-call servicing was 
to be recommended as a more reliable 
and less expensive method. The resolu- 
tion was published in the daily press 
(and in RaApbIo-ELEcTRONICS, April, 
page 94). 

Next step was made by New York 
City Councilman Keegan, who has for 
nearly two years been attempting to 
put a licensing bill through the New 
| York City Council. Faced at a public 
hearing with the fact that his proposed 
bill overlooked completely the dealer 
|who writes service contracts but him- 
self does no servicing, Keegan prom- 
ised to amend the proposed bill to in- 
clude all organizations writing service 
contracts. Keegan stressed that the 
great bulk of television service com- 
plaints originated with customers who 
had paid for a year’s service in ad- 
vance and had received inadequate or 
no service. 

Now the New York Senate has 
swung into action, with the O’Connor 
Bill, No. 344, especially directed at 
service organizations who receive 
money under contract for television 
servicing. The full text of the proposed 
act follows: 





Section 1. The legislature hereby 
declares that it is a matter of grave 
concern, that a great number of the 
inhabitants of the state have been 
deprived of money paid to persons, 
firms or corporations for service con- 
tracts which have not been fulfilled. 
Greater number of such inhabitants 
are daily becoming the owners of 
television receivers, and as a result 
thereof a new business of servicing, 
maintaining and repairing said tele- 
vision including installa- 
tion and servicing of antennae has 
come into being. Due to the method 
of operating said business numerous 
persons have paid in advance sums 
of money for service contracts and 


receivers, 


thereafter have failed to receive said | 


service due to the financial failure 
of the service organizations result- 
ing in great financial loss to said 
inhabitants of the state. The unscru- 
pulous tactics of such service organi- 
zation tends to harm ethical 
businessmen and organizations and 
to discredit the television industry 
generally, it is hereby declared a 





AMAZING BLACK LIGHT 


250-watt ultra-violet 

source. Makes fluores 

articles glow in the 

Fits any lamp socket. Fo 

experimenting, entertain 
, unusual lighting effects 


A SAVING AT $2.45 
LITTLE GIANT MAGNET 


Lightweight 4 oz. ALNICO per-§f 
manent magnet. 134” x I'/2”. Lifts 
more than 20 TIMES ITS OWN 
WEIGHT! Ideal fcr hobbyists, ex- 
Shipping weight % 





perimenters 
Ibs 


ITEM NO. 159 
BIG VALUE AT 


POWERFUL ALL PURPOSE MOTOR 
Sturdy shaded pole A.C. indu 
tion motor. 15 watts, 3000 rpm 
3°x2"x144"; 4 mounting studs 
1," 3/16” diameter; 110 
120 volts. 50-60 cycles. A.C 
only. When geared down, this 
unit can operate an |8” turn 

le with a 200 Ib. dead 
Use it for fans, dis 

timers and mony other 
practical purposes. Ship. wt 


2 Ibs 
$2.45 





ITEM WO. 147 
UNUSUAL BUY 


WATTHOUR METER 


Leading makes — com- 
pletely overhauled, 
ready for service. 100 
110 volts, 60 cycles, 2- 
wire A 5 amp 
Heavy metal case 8'/,” 
x 6/4,” x 5”. Easy to in 
stall. Shipping weight 
14 


Ibs 
ITEM NO. 33 $4.50 
WESTERN ELECTRIC BREAST MIKE 


NOW ONLY 
Lightweight | ib. carbon micro 
phone. Aircraft type. Breastplate 
mounting, adjustable 2-way 
swivel. Easily fastened straps. For 
home broadcasts, communica 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera- 
dized plate, non-rusting finish 


Ship. wt. 2 ibs 
$1.50 








ITEM NO. 152_ 
Ww LOW PRICE 





Genuine transmitters 
made by Kellogg, 
Western Electric, 
Stromberg Carlson 
Work on two dry cells 
For P.A. systems, in 
tercoms, other prac 
tical uses. Shipping 
weight | Ib. 


heat Vatue 92-45 


250 POWER TELESCOPE LENS KIT 


Make your own high powered 6 ft. telescope! 
Kit contains 3” diam., 75” focal | ngth, ground 
and polish d objective 
Bin lens and necessary eye 
_ << \D pieces. Magnifies 50x to 
250x. Full instructions 
) Ship. wt. | Ib 
ITEM NO. 123 


You save’ + $2.95 


HUDSON SPECIALTIES CO. 

40 West Broadway, Dept. RE 5-51 

New York 7, N. Y¥. 

1 am enciosing full remittance for items circied below. 
Shipping charges included. 





aA 


OR. my deposit of 3 Ship baiance C.0.D. 
minimum 0.D. ORDER $5.00. 

C.0.D. ORDERS ACCEPTED ONLY WITH 20% DEPOSIT 
INCLUDE SHIPPING CHARGES. 

Circle Items wanted 
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matter of legislative det 


that remedial measures 
sary. 

§ 2. The penal law 
amended by inserting the 
new section, to be sectior irteer P Monufactured in exacting standards 
hundred two-c, to read as follows: 4 with the authentic RCA = 630. All 

§ 1302-c. Payments of me t g ; chassis are Nickel Plated with molded 
, tele on re- x poper condensers and molded 
ceivers, apparatus and ante? ae - ee j sockets used throughout. AGC .. . 

Pie . ; STANDARD TUNER ... LARGER 
payments of money rece i by a POWER TRANSFORMER. 


person, firm or corporate 


contracts for servicing 


contracts hereafter made 


‘pereon, firm oF corporation as Mion? ¢ OPERATES ALL 15”, 16”, 17”, 
consideration for the promis 4 Bae : ’ 19”, 20” PICTURE TUBES 


agreement of such person, m or 


& : 

corporation to install or service tele- é 1 eo : , $ 75 COMPLETE 

vision receivers or any apparatus or re oe ready to PLUG 

equipment incidental thereto or con- P IN AND PLAY 
shall 


nected therewith receive such 


18 trust fund which must 
money ¢ a trust fund wht mus Price includes 12" RCA Sesibee aie iiih tiie (less CRT 
be deposited in a special account sub- 


ject to withdrawal by such person 


firm or corporation to the extent the Leading 16°—16GP4A ... ee $35.25 


withdrawal in any one month shall 16°—16RP4A ..... $39.25 
be equivalent of the proportion one » w 
month bears to the time of the entire ationa ran 17’—-17BP4A ..... $45.25 


contract. Payments made under any 19’—19AP4A or B $61 25 


renewal of such contracts shall like- 
wise be subject to the provisions of 20 ‘—20CP4 eoccece $72.49 
this section. Such person, firm or 


corporation may issue in place there- Nationally Known Manufacturer @ @ e@ Licensed by RCA 


of a contract stating that a contract 
bond issued by an insurance company 


authorized to do business in this # TOP QUALITY 

state and naming such company has 

been issued which guarantees the 

performance of such agreement. LOW PRICES 
§ 3. This act shal] take effect im- 


mediately. 
‘ SPECIAL: Dement Sener with FM for +630. coe Bee 
(We quote the bill verbatim: its language is n Standard Turret Tuner comple! tut J Brightness & Hold meateel Bracket 
due to typographical errors on our part.—Editor Escutcheon Plate For Above -65| Width Control Bracket . . 
Complete Set of Knobs aM ees Tuner Shoft Bracket . . 
Power Transformer siahivwalcien Corona Ring 
This does not indicate that the tele- Vertical Output Transformer ........... 2. Corona Terminals 
, e he 3 N 2 Sound Discriminator Transformer ....... x Molded Miniature Sockets 
vision contract is on the way out. Many Ist PIX IF Transformer Saweoua e Molded Octal Sockets 
television set owners who have had 2nd PIX IF Transformer ceneeeee < Cathode Ray Tube Socket & Leads 
the good luck and wood : ae ad Ist & 2nd Sound IF Transformer ‘ TV Line Cord W 
1e good luck (and good sense) to tie Synchrolock Transformer .............. 1.49] RCA 12” PM Specker ALNICO =5 
up with a reliable service firm find it Filter Choke esc esasceves : Speaker Connecting Plugs 
a comfortable blend of service and i Cathode Trap Coil ........ J 500 MMF 20KV Condenser .. 
a comfortable biend of service and in- Width Control! Coil Keyed AGC ......... .033 MFD 1000V Molded Paper Condenser 
surance and prefer it to pay-by-the-cal] 3rd & 4th Pix Coils nee < .047 MFD 1000V Molded Paper Condenser 
iin » Put n eee ee pans Filament Chokes al ae d -01 MFD 600V Moided Paper Condenser 
ervicing. u on a reputabie Dasis, Peaking Coil 203L1 ; BE as ee . .25 MFD 600V Molded Paper Condenser 
and stripped of the “unlimited calls” ee a ere 7 .0047 MFD 600V Molded Paper Condenser 
feature whic . li wearing Pecking Coil 20313 ... vawee maeie F .047 MED 600V Molded Paper Condenser 
ears ch 16 HOW disappearing Peaking Coil 20314 Lecessseees 18] 0022 MED 600V Molded Paper Condenser 
from most service contracts, it may lon Trap Single citeeNeolanie S .015 MFD 600V Molded Paper Condenser 
fon Trap Double aaeeee F .0039 MFD 600V Molded Paper Condenser 
: Audio Output Transformer (6K6) sandaee ° .1 MED 600V Molded Paper Condenser 
of television servicing. HV Kinescope Lead owas . Any ‘2 Watt 10% Carbon insulated 
Picture & Sound Control ke “ee S Resistor .. 
a & pte Control ... R 5000 Ohm 10 Watt WW Resistor 
. rightness Control Ure eaeees é 1000 Ohm 10 Watt WW Resistor 
New Slant on License Horizontal Centering Control .......... .57| 40-10 MFD at 450V, 10 MFD-350V Elec 
= . . Height Control é trolytic Can Condenser 
New slant on the television service Vertical Linearity Control ...... -44| 40-40-10 MFD at 450V Electrolytic Can 
licensing controversy as offere Vv Vertical Centering Control . d Condenser 
icensing controversy was offered by Focus Control ay "98 | 20 MFD-4S0V, 80 MFD- 350V Electrolytic 
the Associated Radio-Television Serv- Flyback Transformer Soper + : Can Conden 
icemen of New York City recently, in Focus Coil 470 oh +e eeeere . 80 MFD-450V. “50. MFD-50V " Electrolytic 
. P Deflection Yoke 70‘ satevoeveese ‘ Can Condenser 
a proposal to license technicians rather Chassis, Nickel Plated, Fvctes Moded 250 MFD-10V, 1000 MFD-6V Electrolytic 
than firms. 8.9 Can Condenser 
é . PORTE High Voltage Cage Assembly & Line Cord 4. M4 40-10 MFD-450V, 80 MED- 150¥ Electro- 
Introducing the proposal, ARTSNY Voltage Divider Shield & Cover 1.79 lytic Can Condenser . 
president Max Leibowitz, pointed out Electrolytic Condenser sub-Chassis :93 | Bleeder, 50W, 1590 Ohms Tapped ‘at 1360 
‘ Sound Discriminator Shield .18 and 230 Ohms 
that bills proposed up to the present k '28| Bleeder, SOW, 6855 Ohms Topped ot 
provided for only one qualified tech- . : -57 6750, 93 and 12 Ohms . . 
«os POR 22 a "1. Cathode Trap Coil Shield :39| Erie Disc Ceramicon .0015 MFD 
nician to a service organization. This, Chassis Mtg. Brackets (4) -43 ! Erie Disc Ceramicon Dual .0015 MFD 
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servicing, but would have the opposite All standard tubes available plus other parts. Write for prices 
effect. A license that would attest that Minimum Order $5. Prices subject to change without notice. 
the man actually working on his re- TERMS: 25°% deposit, balance C.O.D., F.O.B. New York. 

ceiver had passed a technical test and 
subscribed to a code of ethics would, TECHNICAL RADIO PARTS co 
however, assure the customer of quali- ° 


fied service, and would also partially 103 Avenue C s Brooklyn 18, N. Y. 


protect the service industry from the 


] 
) ) a stabie ¢ srmanent factor 
become a stable and permanent facto1 
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TV CONVERSION PARTS ROUND-UP! 
16” to 20” TV CONVERSION KIT 


Mlustrated Conversion Manual with Easy Step 
By Step Instructions Supplied With Each Kit 











ASSEMBLED KIT FOR THE 63 r CHASSIS 
© Sub-Assembly (illustrated) 98 
* Rectifier We = z1 $15: 
® Resistors & 
* Set of 16” “CRT Ma Mounting Brackets 
(SAME SET OF COMPONENTS AS LISTED ABOVE) 
Electrically the cir 

same. Unossembled form $13 98 
mounting and wiring. 
STANDARD GUARANTEED C-R TUBES 
19”— ROUND, METAL (BLACK) 
17” — RECTANGULAR (BLACK) 
16” — RECTANGULAR (BLACK) 


* Fiybock Transformer 221175 
UNASSEMBLED KIT FOR ANY TV CHASSIS 
allows for modifications in 

20” — RECTANGULAR (BLACK) 

16”—ROUND (BLACK) 


36.97 


THE STREAMLINER. 
MOST POPULAR 


TV CABINET 


For all 16" to 20” CRT's 


Center Drop Panel 
Conceals Tuning Knobs. 





In genuine 
MAHOGANY & WALNUT 
READY _— FOR 630 TV 


BLANK FOR ANY TV 


$74.98 


n-42", W D-25° Complete w/satety glass 


UNIVERSAL CRT MOUNTING BRACKETS 


Fits All 
Picture 
ubes 


Complete— 
incl. band 
that holds 
picture tube 


36-97 
Complete 


CRYSTAL- CLEAR LUCITE MASKS 
” — ROUND — 13!/:"x17” 
 — RECTANGULAR — 12¥/""15%” 
_ RECTANGULAR — 13/)""17" 
" — ROU UND — 153420” 
— RECTANGULAR — 16!/4"x20/,” 











DEFLECTION YOKE, 70 amet 

FOCUS COIL, 470 ohms. 202D 

1ON TRAP BEAM BENDER, tingle) 20301 
PLASTIC SLEEVE, for insulating 16AP4 
PLASTIC SLEEVE, for insulating 16GP4 
PLASTIC RING, for insulating rim 16” CRT 
PLASTIC SLEEVE, for insulating 19” CRT 
PLASTIC RING, for insulating rim 19” CRT 


BROOKS RADIO & TV CORP. 
84 Vesey St. Dept. A, New York 7, Nv. Y. 
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bad reputation caused by the work of 
half-trained “technicians.” 


ARTSNY also proposed that a group | 
of radio technicians be chosen to act | 
as a consultative body to any licensing | 


authority set up by the council. 


NEW SLATE FOR TEXAS GROUP 


New 1951 officers of the Texas Elec- | 


tronic Technicians Association (TET) 
of Houston, Texas, are: 
President—Frank J. 
elected) 
Vice-President—G. A, Brown 
Secretary—Al Gaske 
Treasurer—F. H. Lillard (re-elected) 
The Houston association meets twice 
monthly, and since its beginning just 
a little over 18 months ago has in- 
creased its membership from the orig- 
inal 12 to a current 100. 


SERVICING RESPONSIBILITY 

“Divided responsibility” is the cause 
of much television service trouble, ac- 
cording to Victor H. Nyborg, president 
of the Association of Better Business 
Bureaus. In an article in the American 
Magazine entitled “Quacks of the Elec- 
tronic Age,” Mr. Nyborg states that 
the division of responsibility among 
the dealer, the repairman, and the 
manufacturer for the performance of 


a piece of equipment exists in this field | 


as the first instance of such in business 
history. And it has led in some in- 
stances to what is known as the “three- 
cornered brush-off’” familiar to set 
owners and service technicians alike, 
in which neither the service technician, 


the dealer, nor the manufacturer as- | 
responsibility sufficient to satisfy | 


sume 


the owner of the inoperative receiver. 


When the problem is not one of an | 


inoperative receiver, Lut of dealer’s 
representations as to performance, the 
situation becomes even more complex, 
as the repairman knows and the article 
proves. 

Mr. Nyborg rejects licensing as a 
complete solution of the problem, by 
pointing out that it has not kept out 
the unscrupulous minority in such an 
old profession as medicine. He suggests 
that the remedy may be self-govern- 
ment by means of repairmen’s organ- 
izations with defined codes of ethics 
and procedures strong enough so that 
the crooked service technician would 
flout them only at his peril. The Pitts- 
burg Radio Repair Men’s Association 
is cited as an example, as well as com- 
bined groups in New York City, where 
dealers, the local service technicians’ 
association, and the Better 


fair practices code which is being used 
as a model in other cities. 


OHIO CONFERENCE 


Subjects to be presented at the Na- 
Elec- | 


tional Conference on Airborne 
tronics will range from Antennas and 
Components to Radar and Airborne 
Television. This 
held on May 23, 
more Hotel in Dayton, Ohio. 
—end— 


Humpola (re- 


AMPERITE 


Studio Microphones 
at P.A. Prices 


Ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS 


“The ultimate in micro- 
phone quality,” says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

© Shout right into the 
new Amperite Micro- 
phone—or stand 2 feet 
oway—reproduction is 
always perfect. 

© Not affected b A | 
any climatic canta r fe: pe) " 

e Guoranteed to with- RBLG—200 ohms 
stand severe “knocking RBHG—Hi-imp 
around: List $42.00 


Ht 


“Kontak” Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 


Special ss for — Introductory Offer, 


Offer: ° 


AMPERITE @mpany ;, 
OADWAY «© NEW YORK 12 N Y 


ng St W_ Toronto 











Business | 
Bureau have co-operated to produce a | 


conference will be | 
24, and 25 at the Bilt- 





ltd 560 K 
We have 
‘em in 


TU B E $ ® stock now! 


FULLY GUARANTEED 





et ee eee eT 


N= 





1. 
Ve 
¥. 
1. 
a. 
1. 
iP 
1. 
2. 
1. 
3.5) 





Terms: 25% with order. Balance C.O.D. Send 
Remittance in full and save C.O.D. charges 
M'DSE. FOB N.Y.C 


“Subject to Prior Sale and Price ¥ 


REctor 2-2563 


BARRY ELECTRONICS CORP. 


136 Liberty Street New York 6, N. Y 
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ant general sales m: 
Tube Department, w 
post of manager 
of sales operations. 
He will co-ordinate 
the activities of 
the Renewal Sales 
and Equipment 
Sales Sections. 
M. J. Carroll and 
H. F. Bersche con- 
tinue as respective 
managers of the 
Equipment and Re- 
newal 
tions. L.J. Battaglia w 


Sales Sec- 


People 


Rothenberger, formerly assist- 


anager of the RCA 
as promoted to the 


(. 


W. L. Reothenberger 


as appointed mana- 


ger of the Renewal Sales Field Force, and 


L. F. Holleran man 


ager of Sales 


Ad- 


ministration. G. C. Brewster and M. R. 


Stoecker, newly app« 
the Sales Planning 
Product Distribution 
Mr. Holleran. 


Lawrence Le Kashman, former 


ant to the advertis 


ger of 
tising 


of 


L. Le Kashman 


acting manager of 
Public Relations for 
ment. 


Leonard F. Cramer, 


yinted managers of 
Section the 


Section, 


and 


report to 


assist- 
ing was 
promoted to mana- 
Adver- 


and Sales 


manager, 
the 
Promotion Section 
the RCA Tube 
Department. He 
reports to Julius 
Haber, advertising 
and 
tion director for all 
RCA Technical 
Products. Mr. Ha- 
ber was also named 
Advertising and 
the Tube Depart- 


saies promo- 


vice-president and 


director of ALLEN B. Du Mont Laso- 


RATORIES, was 
named to head the 
company’s newly 
formed Govern- 
ment Liaison De- 
partment. The new 
department will be 
responsible for de- 
fense mobilization 
planning and will 
work on armed 
forces contract ne- 
gotiations. 

Edwin B. Hinck, act 


Leonard F. Cramer 
ive with ALLEN B. 


Du MonT LABORATORIES since 1943, was 


promoted to the pos 
of the Electronic 


Ss. 


Edwin B. Hinck 


t of sales manager 
Part Division He 
succeeds Major 
Harry Van Rens- 
selaer, who was re- 
called to active 
duty with the Air 
Force. Mr. Hinck 
will be responsible 
for the sale of new 
products and com- 
ponents manufac- 


tured by the Electronic Parts Division. 


Robert C. Tait and 
elected co-chairman 
tronics Industry Co 
by the RTMA and t 
ity Industrial 
mittee was establis 
industry mobilizatio 
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Fred R. Lack were 
of the Joint Elec- 
mmittee sponsored 
he National Secur- 
The com- 
hed to co-ordinate 
n activities. 











“NO BOOK 


in two generations, no 
book since Jules Verne, 
has undertaken to do 
what Hugo Gernsback in 
the first. decade of our 
century has here so out- 
standingly achieved."’ 


Lee De Forest 
Father of Radio 


FLETCHER PRATT 


Forty years ago, Hugo Gernsback, Father of 
Modern Science Fiction, in this book, RALPH 
124C 414, predicted and described in startling 
detail, radar, the learn while you sleep method, 
television, televised operas, plastics, night base- 
ball, blood transfusion, wire recording, micro 
film and a host of other scientific achievements— 
all undreamed of in |9!!—but part of everyday 
life today 

All of these and scores more, not as yet recilized, 
are found in his remarkable prophetic book. For 
Hugo Gernsback's prophesies are based not on 
fantasy but on the logical projections of estab- 
ished scientific facts 

RALPH 124C 41+ is the first and most remark- 
able true science fiction novel ever written! A 
whacking good odventure story that takes place 
in 2660 AD—but it is far more than fiction! 

To technically minded people, RALPH 124C 41+ 
is the most complete and accurately documented 
catalog of scientific prophesy ever published. It 
was originally written in 191! and published in 
book form in 1925. Now, because of its tremendous 
importance as a work of accurate, scientific pre- 
diction of the future, it has been reissued in a 
new, second edition 

Hugo Gernsback’s writings were the spark thot 
started many of today's top radio engineers and 
scientists on their woy. Now again, this new edi- 
tion of RALPH 124C 414 moy well be the 
inspiration for a new generation of pioneers of 
science 

RALPH 124C 41+ is the kind of book you should 
reod Order your copy now, only $2.50 postpaid. 
The supply is limited 

Pn Rd kd MR ths 1 


RADIO PUBLICATIONS 


* SERVICEMEN! 


THERE'S BIG PROFIT IN 


CONVERSION 


Wholesale Radio Has 
Everything You Need 


TO GET ‘1 PICTURE 
ur To AT 





Re)’, Mi ete) > 
All The Width You'll Ever Need 


With Plenty of Voltage To Spare 


SENSATIONAL NEW 
H. V. TRANSFORMER 


Will furnarsh plenty of 
width and voltage for tubes 
up to 20". Will operate per 

tectly in nearly every make 
set. Will fit original flyback 
type transformer mounts 











This high-efficiency-ter 
20,000 v. 500 mm. condenser 
eplacement will solve all 
lems. No other Power 
tircuit replacements neces- 
sational “8129” 

H V. Transformer 
G.E.—HYTRON—SHELDON 
RECTANGULAR TUBES 

26.50 19EP4 .. 61.75 
39.35 20CP4 66.35 
Model Stancor DY-7 $6.45 
DYB-130 $4.50 Merit MD-70-F 6.60 
Model 202D2 or 
Merit Focus Coil MF-2 $6.60 


momco ase 
sary. Order thesen- 5g30 
26.25 178P4A 39.35 
70° DEFLECTION YOKES 
FOCUS COILS 
PLASTIC RECTANGULAR 
MASK 





5.65 
7.20 





UNIVERSAL 
BRACKET ASSEMBLY 


For RCA 630TS, 
mount all glass or metal, round 
tubes from 12'2” to 21” 
Techmaster U-B Metal Brackets 
Philmore Universal Bracket assm .. 


830TS and similar type cha 
or rectangula 








25 West Broadway New York 7, N. Y. 
MAIL THIS COUPON TODAY 


RADIO PUBLICATIONS 

25 West Broadway, New York 7, N. Y. 
Gentlemen: 

Send me a copy of RALPH 124C 41+ postpaid, 
at once. My remittance of $2.50 is enclosed. 


STREET 
city ZONE STATE 


FOR BEST TV RECEPTION 
Rotate Antenna With 
RADIART TELEROTOR 


Durable, sturdy 
proofed. Reinforced die 

housing. Precision gears 
Positive stop at 
rotation. Reverses instant 


weath 


end 


ly. Mast, tower or plat 
form meunting. Fa 
tory lubricated for life 
Telerotor control give 
immediate indicat 


of antenna posit 


8 Conductor Lead-in 








Write for Free F. Y. |. Flyer 
Address Orders to Dept. RE-5 
or coll MUlberry 2134 


oe eee 


RADIO PARTS CO., Inc. 


311 W. Baltimore S*. 


BALTIMORE 1, MD. 
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New York’s Newest and Most 


People 


James B. Lindsay was elected vice- 


Progressive Radio Supply House president and director of THOMAS ELEC- 


invites You To Try Our... 


@ GIANT RADIO SUPER-MARKET! 
Always Something New — An Entire Floor with 
Thousands of Standard and Surplus Radio Bar- 
gains. Help Yourself and Save! 


@ LOWEST POSSIBLE PRICES! 
We will ship ANY Standard item Shown in ANY 
Catalog At the Same Price or Lower, based on 
Current Costs 


@ ALL STANDARD MAKES! 
We Carry a Complete Stock of Ail Famous Makes 
of Radio, TV, Sound and Electronic Equipment 


@ COMPLETE SOUND STUDIO! 
All Famous Makes of High Fidelity Equipment 
are IN STOCK and ON DEMONSTRATION in our 
Elaborate Sound Studio 


SEND for our New 1951 
RADIO-TV-SOUND CATALOG 
The Most Complete, informa- 
tive Catalog-Manual Ever 
Published on High Fidelity 
Equipment’ 


HUDSON 


RADIO & TELEVISION CORP. 


212 FULTON ST »* NEW YORK 7, N. Y. 


Digby 9-1192 + OPEN THURSDAY EVENINGS UNTIL 9 


lf SCHOOL of ITS KIND in U.S. 
Za = Young and Men 
to the Great Shops of § ne in Chicago, Get 
sl trainingin TELEVI SION RADIOor ELEt 


vital in Defense Program. Prepare now 
or better service rating 


START NOW —PAY LATER 
p. mm can Soe € most of y pay for it later 
ynthily payments. Spectal plan for men of 
Drate Age Part » available. 


Come 


GI APPROVED 


FREE BOOK |. rf Hp coupent Big Free [lustrated 
ate below, course that 
interests you. Ne on = aan oun all. Act NOW 
An Institution not for Profit 


o 
zz 


. COOKE, Pres. 

YNE Electrical & Television: Radio School, 

‘aulina St., = 12, Wi. Dept. 51-81H ! 
nite - REE BOOK and full details oa 

(0 TELEVISION-RADIO Oevectricity | | 


Fa 


ADDRESS 


—— 
Z 
> 
<x 
m= 


A 


| 


| Brach 
} | HAypu Broruers, Plainfield, N. 


| ELectric Co.; 
| BERG-CARLSON; and R. G. 
| ELECTRIC 


He will 
direct the com- 
pany’s expanded 
production pro- 
gram in cathode- 
ray, miniature and 
subminiature _ tele- 
vision tubes, Mr. 
Lindsay has been 
active key 
electronic executive 


TRONICS 


. as a 
James B. Lindsay 


with several major companies. 


of 
was 


Med- 


Louis Gerard Pacent, president 
the PACENT ENGINEERING CorP., 
awarded the Marconi Memorial 
al of Achievement 
by the Veteran 
Wireless Operators 
Association at its 
26th Anniversary 
Dinner. Mr. Pacent 
received this award 
for his pioneer work 
in radio and com- 
munications. Cap- 
tain George F. 
Shecklen, USNR, executive 
dent of the Radiomarine 
America, also received the award. 

R. M. Butler, distributor contact man 
in Philadelphia for the INTERNATIONAL 
RESISTANCE CoO., 
was promoted to| 
the position of as- 
sistant sales man- | 
ager of the Mer- | 
chandise Division 
servicing electronic | 
distributors. J. F. | 
Whitaker succeeded 
Mr. Butler in the 
Philadelphia area. 


Ithaca, N. Y.; 


Louis Gerard Pacent 
vice-presi- 
Corp. of 


R. M. Butler 


Arthur C. Stallman, 
Dahl W. Mack, Scranton, Pa.; W. D. 
Jenkins, Richmond, Va.; George Wede- 
meyer, Ann Arbor, Mich.; Hoyt C. 
Crabtree, Dallas, Tex.; and Lealis L. 
Hale, Monroe, La., were named by the 
Industry Advisory Committees of the 
National Production Authority to serve 
on the Electronic Parts and Compon- 
ents Distributors Industry Advisory 
Committee as members of the National 
Electronic Parts and Components Dis- 
tributors Association. 


Glen McDaniel, first full-time 
president of the RTMA, was 

chairman of the association’s 

Committee. Other members include: 
Benjamin Abrams, EMERSON; Dr. W. R. | 
G. Baker; GENERAL ELEcTRIC; Paul 
Galvin, Mororota; L. F. Hardy, 
Putco; Leslie F. Muter, MuTER Co.; | 
A. D. Plamondon, Jr., INDIANA STEEL 
Propucts; Robert C. Sprague, SPRAGUE 
Robert C. Tait, Strom- 
Zender, LENZ 


paid 
named 
Policy 


Mre. Co. 
| Personnel Notes 

. Joseph T. Bozzelli, 
Manufacturing 


formerly with | 
Co., joined 
J., as 
general sales manager. 
. R. O. Bullard was appointed man- | 
ager of manufacturing of the GENERAL | 





TWIN- 
TRAX* 
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RECORDERS 


-»-give you more 
MORE MODELS 


the most complete variety of recorders 
for professional, semi-professional and 
experimenter use. 
MORE FEATURES 
for better quality, smoother perform- 
ance and easier operation. 
MORE VALUE 
because our direct sales policy 
you dealer markups. 


saves 


Send today for our catalog 5109 which lists complete 
technical specifications and performance ratings for 
all recorder models and accessories. © Traut 


AMPLIFIER CORP. OF AMERICA 


398 Broodway New York 13, N. Y. 





BE YOUR OWN BOSS! 
MAKE MORE MONEY 


CASH 
THE real 
money makers 


$10 ae 
copy postpaid Send 
$. stamps, money 
order, or coin 
Money Back 
Guarantee 


NATIONAL PLANS COMPANY 
1966R BROADWAY, NEW YORK 23. N.Y 








EVERY! 
RADIOMAN 


Can Use These 


SERVICE HINTS! 


Every page of ‘‘How to Sim- 


st 
io Cire its: How to 
1 to Find 
Faults" in ‘Osctllato os: How @ 
to Test Radio Parts—and it 
all you FREE! No obli- 
gation. 


IT s— 


SEND COUPON OR PENNY 
POSTCARD FOR YOUR 
FREE COPY TODAY! 


eee ee ee ee ee ee ee ee ee 
1 FEILER ENGINEERING CO., Dept. SRCL 








um (Suburb 4 “Chicage) 


RUSH my FREE copy of “How to Simpli 
pairs.’* 


State | 
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RADIO-ELECTRONICS for 


Zone 








SINGLE REFLECTOR 
CONICALS 
1259-Singie Bay 
nts 
1256-Singie ‘8 ay 
1254 
2 1s 
1258 ay 
ry ents 9.65 
1257 Bay 
e” elements. 18.15 
1253-Four Bay 
12” elements 20.99 


j 
f 
‘ 

FIVE ELEMENT YAGI BEAMS 


2002 to 2006—any le channel 
2007 to 2013—any hi channel 


1236—Single Bay Twin-V 
1237—Double Bay Twin-V 
1231—Four Bay Conical 
1230 Double Bay Conical 
1243—Swift Rig Folded Mi Straight Low 
1240—Single section conical—tots of 6 
1219—Swift Rig Folded Hi Straight Low 
2113—Deluxe Indoor Antenna 
1860—Chimney Mount Dozen Lots 
1905—3',” Mast Snap-On Standoff, per 100 
1873—3')” Mast Standoff Insulator, per 100 
1872—4" Nail-tn Insulator, Lots of 250 
1870—3 Wood Screw-Eye Insulator 

Lots of 25 
1229—Single Bay Conical 
123t—Four Bay Conical 


w prices and mplete list 
TELEVISION SUPPLY CO. 


Box 213 Gracie Station New York, N. 











SPECIAL 


TV TOOL HOLSTERS 


No. 24 TOOL HOLSTER Similar 
to electrician holster except 
side pockets not attached, mak- 
ing the overall dimensions 5 «9 


“1M $2.95 


YOuR 

cost 
No. 25 ELECTRICIAN HOLSTER 
—5 Pockets. Stitched with seven 
cord top quolity linen hot wax 
thread, and locked to solid har 
ness leather back with steel riv- 
ets. Pockets made of pliable 
form fitting Russet leather. Spe- 
cial designed snap allows too! 
to be removed by use of one 
hand upward motion. Overall 
dimensions are: 8 x 9 inches 

YOuR $3 95 


cost 
10% CASH WITH ORDER 


LMO RADIO CO. 


509 ARCH STREET © Philadelphia 
6205 MARKET STREET © West Phila 
6th & ORANGE STS. © Wilmington 
4401 VENTNOR AVE.«® Atlantic City 


TELEVISION RECEIVER—S/.00 


( palen instructions for building your own television 
receiver. 16 pages—11°x17* of pictures, pictorial dia 
grams. clarified schematics. 17°x22” complete schematic 
diagram & chassis layout. Also booklet of alignment 
instructions, voltage & resistance tables and trouble 
shooting hints. —All for $1.00. Write for free catalogue. 


CERTIFIED TELEVISION LABORATORIES 
Dept. C, 5507-13th Ave., Brooklyn 19, N. Y. 
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Evectric Tube Divisions. Formerly a 
staff assistant of the Tube Divisions, 
he has been with General Electric for 
20 years. 

Harold J. Schulm on, active 
vision servicing activities in the New 
York City area since 1946, joined 
ALLEN B. Du Mont LABORATORIES as 
ervice director of the Service 
Control Department. 

. C. M. (“Buck”) Lewis was named 
manager of the Broadcast and Com- 
munications Sales Section of the RCA 
Engineering Products Department, He 
was formerly manager of 
Field Sales for the Engineering Prod- 
ucts Department. 

Andrew F. 
president of EUREKA 
Tupe Corp. He 
Holt who resigned. Mr. Stanier will 
continue as chief engineer. Frank X. 
Wells, former chief maintenance super- 
visor, succeeds Mr, Holt as_ chief 
maintenance engineer. Mr. Holt will 
continue as chief engineering consult- 
ant as well as a member of the board 
of Eureka. 

D. E. 
Electrical 


in tele- 


Teleset 


Broadcast 


Stanier was elected 
TELEVISION AND 
William R. 


succeeds 


H. Schulz, chairman of the 
Engineering Department at 
Armour Research Foundation of ILLI- 
NOIS INSTITUTE OF TECHNOLOGY, Was 
elected president of the National Elec- 
tronics Conference, Inc. Dr. W. G. Dow 
of the electrical engineering depart- 
ment at the UNIVERSITY OF MICHIGAN 
was made chairman of the board. 

Allen Henry, advertising manager 
of BELMONT RADIO CORPORATION, man- 
ufacturer of Raytheon television sets, 
was appointed contracts administrator 
for the company, He will retain su- 
pervision of television advertising. 
The company also appointed William 
Garstang, Midwest regional sales man- 
ager for Belmont, as contracts co-ordi- 
nator, technical products. 

Frank Freimann, president of 
MAGNAVOX Co., was elected a member 
of the RTMA Board of Directors by 
the Set Division Executive 
man of the Board of MAGNAvox, who 
resigned. 

Ray F. Crews was appointed vice- 

president in charge of sales for the 
FAIRCHILD RECORDING EQUIPMENT CorP. 
... F. J. Cooke joined the REEVEs 
SOUNDCRAFT Corp. as general manager 
of the Colorcraft and Magnetic Tape 
Divisions. He was formerly an engi- 
neering executive with Remington 
Rand Electronic Tube Laboratory. 
P L. W. Howard of TRIAD TRANs- 
FORMER CO. was elected as the West 
Coast Electronic Manufacturers Asso- 
ciation representative to the Radio In- 
dustry Co-ordinating Committee and 
the 1951 Parts Distributors Show. 


. Jerome Tannenbaum and Bill Cam- | 
eron joined the Concorp RaApio Corp., | 


Chicago, 

of the 

ager. 
Harry D. 


respectively as chief engineer 
Audio Division and store man- 
named 


Hanafus was 


purchasing agent for the newly formed | 
Electronic Tube Division of the WEsT- | 


INGHOUSE ELEcTRIC Corp. 
W. E. Darden rejoined the Ham- 
MARLUND MANUFACTURING Co. as gen- 





Committee | 
to replace Richard A. O'Connor, chair- | 





PLATT 
SAVES 
YOU 

MORE 


why not order by mail or visit PLATTS 
BIG RETAIL STORE at 489 BROOME ST., NEW 


YORK CITY. HEADSETS 





BEACON RECEIVER BC-438 
Manufactured by 
Detrola 
yu 


Ke 


10.95 


TS-268/U CRYSTAL 
RECTIFIER TEST SET 


BRAND NEW—ONLY 








SCR-27N 
COMMAND and ARC-5 
EQUIPMENT 

RECEIVERS 


Boas 


TRANSMITTERS 


to 7 at 
1 Me 


2.25 
1.69 


FIELD TELEPHONES 





iUARANTEED 
ke new ONLY $15.95 





BC-223 
TRANSMITTER 


2—s801 and 3—46, 
re 
TUBE 
T NING 
PE-125 VIBRATOR POWER SUPPI 
BC -2 





WRITE FOR OUR FREE CIRCULAR! 
MINIMUM ORDER $2.00 


seamed ate Delivery—Send 25° deposit on C o 
order. All shipments F.0.8.. N.¥ Cc. (N.V.C. residents 
and sales ta our remittance 


PLATT ELECTRONICS CORP. 
Dept. B, 489 Broome St., N.Y. 13, N.Y. 
Phones: WO 4-0827 and WO 4-0828 
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era) sales manager for the c« 
.. H. Leslie Hoffman, st . 
the HorrMAN RADIO CorP., was : 
a plaque by the San “te 
emy of Television Arts and 


MAKE ANTENNA MOUNTING EASIER QQc(M Tis,issss as swardea or 


1y’s contributions to the 


with PENN i industry and for his outstanding 
service 
TELEVISION |... W. G. (Bill) Many 
" advertising and sales promot 

PRODUCTS! ager of the CORNELL-DUBILIER 
nufacturers of Precisi open his own public reiati ervice 
neered Mountings and F . . Russell G. Eggo, B. L. Bethel 

ee are Charles E. Palmer, Lewis G. Woycke 


and Charles L. Hubbard wer: 
UNIVERSAL PEAK ROOF = elNcaner -alonenge gs ecnitigg a 


MOUNT PRA-150 > j TRIES. John S. Meck was 

7 t m mour . ; president and G. F. Meck t 
Arthur L. Reese, 
Coast regional manage 

junications and Electronic 

Motorola Co., was nan 
2 . ting manager of the Microwave 
en” tet TV SALES DEPT. for iptire lite 1e Carrier and Control Sect 


n the complete PENN TY ‘PRODUC TS LINE company 


George E. Smith was « 


4” PRLO VY 0S © 6 Wee | ike bee ef Direttes or tee 
f PRODUCTS CO. MASTER CORP. ete 
3336-38-40 Frankford Ave., Phila. 34, Pa. .- + Henry Schneider, formé 


STEWART-WARNER, joined the 


LOVE THAT Diamond Phono Needles tang —e 


The one perfect phonograph needle is the Pro- . . . Robert Sebris, a Swiss 
v fessional Diamond ‘ ; 

a e ‘eam \ and meter engineer, joine 

ie $ you: 1) , PRODUCTS engineering staff 

= (use it instead of a ’ ee ; “ . . Henry Fogel was named ex« 
4 \eonventional screwdriver: Purchase of a diamond needle can be the wisest vice president of the newly reo1 
Y investment you ever made . IF you get the McMurpo SiLver Co., New ¥ 
best available needle 
IMPORTANT FACTS TO REMEMBI He was previously with Tel 
ent trade name we manuf x of Radio Corp. 

S . George A. Engelbert 
moted from assistant section cl 
section chief, technical publicat 
Bendix Radio Division of BENI 


em-tip ne ; LP ... Joseph W. Fleming, manage 
Q > OG sciw. ith order, $15.50 each, less 10% if —— the Technical Information Cente: 
or : both LP and 78 PHILIPS LABORATORIES, was kille 


\ SCREWDRIVER eo oS : - an automobile accident in Edgew 
iP - ; p ces fc N. J. 
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a PRE-1925 ELECTRIC LAMPS 


We! 7 7 Oo N & CAUSE TV INTERFERENCE 
Cc Oo L Ancient light bulbs can cause TV! 
vor | ELEVISION! 


mentioned in a Technote in the A 
RADIO-ELECTRONICS. Informatio1 

Simply attach TELECOLOR FILTER to front of set and enjoy favorite ORDER BY MAIL 

Ay Ay in wonderful glorious color tones instead of dull black and white. $3.00 














General Electric’s Lamp Depart 

reveals that bulbs of pre-1925 ma 
TELECOLOR FILTER is one of the latest discoveries, its special formula facture are the main offenders. Thes 
coloring gives brilliant, age genuine color tone, life my tke ~ 16. H "600 lamps have straight-wire filaments 
rodused evestrale, end | jee our Jonuary ad—pege ee ™ 19. 21 inch.. 10.00 which radiate directly to the antenna 
HARVARD LABORATORY ° 659 FULTON STREET + BROOKLYN 1, N. Y. circuit of the TV set. The interference 


appears as a horizontal pattern at one 


— to three places the screen 
—>ARE YOUR PROBLEM? 7 Most of > aaa tana aa eal 
cated in hallways, attics, or basements, 


where they are used intermitte ntly 
Draw from one of the largest inventories in the East Since frosted bulbs came into use a 
RADIO — TELEVISION — TRANSMITTING the same shane an Ste ould Se 
nese y the trouble is found to be ca 
Write or Phone a Louis H. Grossberg by clear glass bulbs of older vintags 
SEN R : One way of identifying this t 
pamphlet of mane non-critical SOLO ELECTRONIC SALES CORP. interference is by its intermittent 


receiving tubes—excellent as sub- 5 ac ¢ ce I¢ s are turned on ¢ . 
titutes up to 90%, off list 190 Washington Street, New York 7, N. Y. acter, as _ e lamps are turned or 
occasionally. 
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Communications 


TV'S THE THING 

Dear Editor 

I am a student at the Baltimore 
Technica! Institute, which is the largest 
radio and television school in Maryland 
I have completed radio and am now in 
TV. ... In the last few months you 
have been printing a lot of valuable 
'V servicing information, such as the 
“Television Service Clinic” and a couple 
of others. The Service Clinic I think 
is very good and I hope you will con- 
tinue It, 

ALBERT BEHRENS 

Dundalk, Mad. 


MORE ON TUBE CARDS 
Dea Editor: 

I would like to make a suggestion to 
Mr. J. R. Woollard of Nashville, Tenn- 
essee, regarding his idea of tube data 
on cards. 

RCA has a Triple Pindex in which 
Mr. Woollard will find the tube dia- 
grams large enough and there is enough 
room for any further reference data to 
be added. 

1 would like to add that I appreciate 
reading your magazine, especially the 
important contribution by Mr. Buchs- 
baum (“TV Service Clinic”), which is 
a great help to all service technicians. 

F. G. WITNEY 

Brooklyn, N. Y. 

(This method might be satisfactory. 
We still feel, however, that some manu- 
facturer is missing a bet in not putting 
out a card-index type of tube data book, 
possibly with the base diagrams on 
the back of the cards to permit a 
clearer drawing. It could be kept per- 
petually up to date with supplements 
us new tubes are produced.—Editor) 


FM FOR AUTOS 
Dear Editor 
Why doesn’t the automobile industry 
manufacture and _ install frequency 
modulatior receivers in their 
horseless chariots? Even when purchas- 
one must buy an AM 


radio 


ing a Cadillac, 
radio set. 

CLybE D. KieBAcH 
Washington, D.C. 


Suggested by N. Blew, Sarasota, Florida 
My husband says he thinks it is a 
condenser .. .” 
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$ Extra Dollars 
for Me..: 


FREE! 


Jensen’s New 1951 
Needle Wall Chart 
Tells You What To Use 

















WANTED 
50 RADAR PARTS 


Write or Call 


World Wide Packing & Shipping Co. 
350 Pearl St. Brooklyn, N.Y. MA 4-8371 














RADIO TUBES 
At bargain prices 
Also complete stock of radio parts 
and electrical equipment at low prices. 
Write for price list 
OREGON BARGAIN SUPPLY 


Box 31 Loe Grande, Oregon 








with 


WIECH 


NEEDLES 


Increase your income 50% 
annually by selling a needle on 
every service call. It’s easy to 
suggest a new needle when 
servicing a TV or radio set... 
the easiest dollars you ever 
made! 


JENSEN REPLACEMENT NEEDLE KIT 


Contains the most 
popular sellers. En- 
ables you to take 
care of 90% ot all 
replacements. Get 
your kit and /ree 
wall chart from 
your jobber today. 


INDUSTRIES, INC. 


329 So. Wood St., Chicago 12, Ill. 


IF YOU EXPECT TO BE IN UNIFORM 
OR IN ESSENTIAL INDUSTRY, TAKE 
THIS WISE STEP TO QUALIFY FOR A 


Top Job & Good Pay 
IN RADIO—TELEVISION 


ELECTRONICS 


Whether you want a career in the electronics industry 
or plan to enter military service, CREIL Residence School 
training is your key te a better job at higher pay 

Important firms like RCA-Victor, Bendix, and United 
Air Lines use CREL training for their technicians. During 
World War Il CREIL trained thousands for the Armed 
Services 

SEND FOR ILLUSTRATED FREE CATALOG 

Get details of course ds |, with survey of job 
portunities. Classes start tw a month. F eterans! T 
ing available under GI Bill. July 25, 1951 is deadline 
most veterans. Don't delay! Write Dept. 305C now 


CAPITOL RADIO ENGINEERING INSTITUTE 
a7 t Founded in 192 


An accredited Te i , 
Dept. 305C, 16th & Park Rd.. NW 
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NEW TELEVISION 
and RADIO TUBES 
IN STOCK 


LARGE QUANTITIES—STANDARD BRANDS 
—WRITE FOR DEALER’S DISCOUNTS 
Very Low Prices for Quantity Orders 





6SN7 
6T8 
6¥6 128G7 


YOUR MONEY 
RETURNED IN FULL— 


if the New Regency Television Booster fails to 
improve your television enjoyment! Bring your 
picture out of the snow and reduce interference! 

* Push-Pull Neutralized triode design assures 
high gain without adding snow 

* No external impedance 
required 

* Inductive tuning ossures some high-gain wide- 
band operation on all channels. 

* Single knob tuning control. 

* Underwriters approved with 90 day RMA 


seer a TOWEST Price—ONLY $19.11 


MODEL NFRD—RADIO NOISE FILTER 
If it doesn't work, send it back! 

We absolutely guarantee that ovr Model NFRD 
will eliminate all line noises when properly con 
nected to radios, television sets, short wove sets, 
motors, electric shovers, refrigerators, vibrators, 
oil burners, transmitters, and all other sources of 
nterference. This unit will carry up to 12 amperes 
or 1% KW of power and may be used right at the 
source of interference or at the radio 

Small size only 3”x1'2"7'2". Very low price only 


Each $1.95 


A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 
Resonated ot approximately 4500 cycles effectively 
reducing objectionable needie scratch without alter 

ng the brilliancy of reproduction 

Contains ao HI-Q SERIES resonated circuit. Tested 
by means of an audio oscillator and an oscilloscope 
to give 22 db attenuation with very low signal loss. 


EASY TO ATTACH 


Just two wires to clip on. Compact $ 
view 1.98 
THREE TUBE PHONO AMPLIFIER 


An assembled unit ready for installation using tone 


and volume control ond six feet of rubber $2. 95 
cord 


(Not including Tubes) 
With Complete Set of Tubes 


PHONO OSCILLATOR 
Wireless phono oscillator transmits recording for 
crystal pick-ups or voice from carbon mike through 
radio without wires. Can also be used as an inter- 


comm by using P.M. speoker os mike 
Price (excluding tubes) . $2.95 


With Complete Set of Tubes $3.95 


NEW HIGH FIDELITY 12’ COAXIAL SPEAKER 
Because of the very low price, we cannot mention 
the well-known manufacturer's name. Has a built- 
in dividing network—an ideal Woofer-Tweeter com- 
bination. Roted ot 12 watts, impedance 8 ohms 





matching devices 











$3.95 








rice $18.50 





Satisfaction guaranteed on all merchandise 
All prices F.O.B. New York City 
WRITE FOR FREE CATALOGUE T5 


RADIO DEALERS SUPPLY CO. 


154 Greenwich St. New York 6, N. Y. 
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MOST-OFTEN-NEEDED 1951 TELE- 
VISION SERVICING INFORMATION, 
compiled by M. N. Beitman. Published 
by Supreme Publications, Chicago, Hl. 
8', x 103, inches, 192 pages. Price $3.00. 

The latest edition to be added to the 
Most-Often-Needed series is, as its title 
implies, a compilation of service data on 
this year’s crop of TV receivers. It con- 
tains schematic diagrams, alignment 
instructions, drawings showing 
ment of parts, and set manufacturer’s 
latest production changes. 

The material is arranged to serve as 
a quick and easy guide for the busy 
repairman who is not interested in wad- 
ing through a lot of theory and explana- 
tion when he has a broken down set on 
his bench to repair. 

Because the sets built in the period 
covered by this book were built during 
parts shortages, production changes 
were frequent. These are covered by the 
book wherever possible. 

The value of this book of up-to-date 
servicing data need not be stressed to 
the working television service techni- 
cian. The active TV experimenter and 
constructor will also find much of the 
data and circuitry contained in the 
book useful when modernizing or 
revamping an older set.—RFS 
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SUPER-REGENERATIVE RECEIV- 
ERS, by J. R. Whitehead. Published by 
Cambridge University Press, New York, 

5% x 8", inches, 169 pages. Price 


to the war little technical 
information was available on the design 
of superregenerative detectors. Judging 
from the published information, engi- 
neers knew comparatively little more 
than the rank amateur who was aware 
that they were tricky circuits which— 
with all their squeals and whistles— 
were, On occasion, capable of running 
rings around a superheterodyne de- 
signed to receive on the same frequencies. 

The demand for simple, reliable v.h.f. 
radar receivers having high sensitivity 
and selectivity led to extended research 
on the superregenerative detector. As a 
result of this work, the author submits 
design data which makes 
solution of such problems as: how to 
design for given selectivity, how signal- 
to-noise ratio compares with that of a 
superheterodyne, what is the optimum 
relationship between signal and quench 
frequencies for receiving different types 
of transmissions, how do various design 
factors affect gain and selectivity. The 
data which leads to the solution of these 
and other problems is substantiated by 
graphs, oscillographic patterns, and 
several practical diagrams. 

The author uses higher mathematics 
to explain many of the phenomena and 
to develop design factors, but this does 
not make the book less useful from a 
practical standpoint. The author’s clear, 
easy-to-read style and the many sim- 
plified design formulas make the work 
highly useful to students or engineers 
who may lack the background or incli- 
nation to wade through the more com- 
plex mathematical derivations and 
analyses.—RF'S 
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SAPPHIRE PHONO NEEDLES (1! for $0.99 
Cc. CORD & PLUG SET OFT ‘ 
VOL. CONTROLS—STD. eR. ‘ 
CONDENSERS40-20 MFD 15 ‘ 
CONDENSERS 20-20 Mfd. 150V ‘ 
LOOP ANTENNA—HI GAIN (5°x8" ‘ 
OUTPUT TRANSFORMERS (FoR f 
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GRILLE CLOTH—6 Asstd. 6x6" & 10 K 
© COMBINATION KIT—All Above It 
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RADIO DISTRIBUTING CO., Pasadena 18, Cal. 


AUDIO ENGINEERING SCHOOL 
Practical engineering training in Audio fundamentals, 
Dise, Film, Magnetic Recording, and Audio fre- 

Measurements 

ining simulates Broadcast, Motion Picture. 
Television, and Commercial Recording work 
Approved for Veterans 


HOLLYWOOD SOUND INSTITUTE, Inc. 
1040-E Nerth Kenmore, Hollywood 27, Calif. 
Specity If Veter or Non- Veteran 


RADIO-ELECTRONICS for 





RADIO SCHOOL DIRECTORY 


ENGINEERING 


B. S. DEGREE IN 27 MONTHS 
Complete Radio Engineering course inc!. Telev., 
U.H F. and FM. BS Degree Courses also in Mech 
Civil, Elect., Chem. and Aero Eng.; Bus. Adm, Acct 
Extensive campus, modern buildings, well equ pped 
labs Low cost. Prep. courses. Personalized instruc 
tion. Heavy demand for graduates. Placement serv- 
ice. Founded in 1884. Prepare now for the civil and 
military opportunities ahead. VETERANS: You may 
still obtain training and a college degree at Tri- 
State College under present G.!. Bill. Last opportu- 
nity for new students to enroll is Summer Quarter 
June 11, 1951. Hundreds of Tri-State veteran gradu- 
ates are holding responsible positions with un!imited 
opportunities for future advancement. Enter March 
June, Sept., Jan. Write tor Catalog 


TRI-STATE COLLEGE 


2451 COLLEGE AVE. ANGOLA, INDIANA 





RADIO COURSES 


@ RADIO OPERATING @ COVE 
@ RADIO SERVICING ELECTRONICS 
@ FM. TELEVISION 
Preparation for Civilian. Maritime, Army 
and Navy license requirements 
Write for Catalog TE 


TRADE & TECH. 
SCHOOL 


mT ELEVISIONS 


PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 
RADIO SERVICEMAN 

TELEVISION SERVICING 
BROADCAST ENGINEER 


Approved for Veterans 
SEND FOR FREE LITERATURE 


229 W. 66 $t.,N. Y. 23 
Noicott 2-8117 











BALTIMORE TECHNICAL INSTITUTE 
! Eutaw Place. Dept. C,. Baltimore 17, Md 





. ENGINEERING i 
ADDIS er] MON 
L course including strong basis 
and electrical engineering, advanced 


heory and design, television. Modern lab. Low 
f-help opportunities Also 27-month 
Aeronautical, Chemical, Civil, Electrical 
Anat aig iene for GU.1.'s 
Enter June, S 
INDIANA TECHNICAL, ‘COLLEGE 


Blvd 


TELEVIEI s LON 
Laboratory and theoretical instruction 
covering all technical phases of Radio. 
FM, Television. Leads to opportunities in 
Broadcasting, Industry or Own Business. 
TOTAL TUITION $450. NO EXTRAS. 
Morn., Aft., of Eve. Small Weekly Payments. 
Approved for Veterans. Enroll Now. 
RADIO-TELEVISION INSTITUTE 
Pioneers in Television Training Since 1938 
480 Lexington Ave., N. Y. 17 (46th St.) 
Plaze 9-5665 Licensed by N. Y. State 























RADIO and TELEVISION 
Thorough Training For Men 
and Women in All Technical Phases 
= igi ipa FOR VETERANS 
DAY EVENING WEEKLY RATES 
FREE PLACEMENT SERVICE FOR GRADUATES 
For Free Catalog Write Dept. RC-S1 
RCA INSTITUTES, Inc. 
A Service of Radio Corporation of America 
350 WEST 4TH STREET NEW YORK 14. N.Y. 











FM—Television—Broadcast 


Marine Radio. Radio Servicing, 
j and Ultra High mobile appli 
) training in all branches of Radio and Elec 
Modern laboratories and equipment. Old es 
i school. Ample housing facilities. 7 acre 
smpus. Small classes, enrollments limited. Our 
grad juates are in demand, Write for catalog. 


Approved for Veterans 


VALPARAISO TECHNICAL INSTITUTE 


Dept. C VALPARAISO, INDIANA 








ENTER RADIO-TV 
ELECTRONICS 


thru ts Hoven Han 


As a young man with a career to build, 
you may today be interested primarily 
in training for Radio — and perhaps 
for TV. But — who knows co 
may some day have both the desire 
and opportunity to climb further and 
become an Electrical Engineer! Here, 
then, is a world-renowned educational 
plan that permits you to use your Ra- 
dio training as a major stepping-stone 
to an even greater career 


IN 12 MONTHS BECOME A 
RADIO TECHNICIAN 


Train here for radio shop operator or 
serviceman, mobile receivers and all 
types of transmitters, and for super- 
vision of service personnel. You may 
then advance immediately, or at any 
future date, into courses described 
below. 


IN 6 ADDITIONAL MONTHS 
you become a 
nudie-televtien Technician 
An additional 6-months course gives 
you intensive TV Technician's training 
— under the personal guidance so nec- 

essary in this expanding field. 


ALSO...vour RADIO COURSE IS FULL 
CREDIT TOWARD THE &.S. DEGREE 
IM ELECTRICAL ENGINEERING 
The Radio course, while complete in 
itself, is one-third of the college pro- 
gram (major in Electronics). Further 
— you are guided scientifically toward 
specialization beyond basic engineer- 

ing training. 
B.S. DEGREE IN 36 MOS 


Military, practical or prior aca- 
demic training evaluated for 
advanced credit. Terms open 
July, October, January, April 


MILWAUKEE 
SCHOOL ENGINEERING 


Technical Institute © College of Electrical Engineering 


FREE—Write for “Occupational Gui- 
dance Manual” and 1951 Catalog. 





MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE-551, 1020 N. Broadway 
Milwaukee, Wis. 
Without obligation, mail Occupa- 
tional Guidance Manual on: 
0 Radio-TV OC Electrical Power © Welding 
O Heating, Refrigeration, Air Conditioning 
Also send 1951 Catalog for Electrical Engineering, 
B.S. degree in O Electric Power ( Electronics 
PON. os.560cccereccesaccseceticecenss 
Address. . 


« -20Ne. . State. ..ccce 
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TV ENGINEERING 


COURSES 


Preporatory Mathematics, Serv 

ice, Broadcast, Television, Ma 
rine Operating, Aeronautical, 

Frequency Modulation, Radar 

C.assés now ‘forming for the 

Summer .erm beginning June 13 
Entrance exam, May 21st 
Veterans. Literature. 


COMMERCIAL RADIO INSTITUTE 


ounde: 


920) 
38 West Biddle Street.” Baltimore i, Ma. 








PRESENTING... 


A NEW department of the DON MARTIN SCHOO 
OF RADIO AND TELEVISION KT AND 
SCIENCES for 

TELEVISION 


Production 


Transmission, Receir 
Studio, Operati 
Pickup and Repr 


Approved for veterans. 
THE DON MARTIN SCHOOL OF RADIO 
AND TELEVISION ARTS AND SCIENCES 


1655 No. Cherokee, Hollywood 28. Calif. HU. 2328! 
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COMPLETE HOME-STUDY 
COURSE FOR PASSING FCC 
AMATEUR RADIO EXAMI- 
NATIONS 

LOW COST 


A RADIO 
AMATEUR PERSONAL COACHING 
Write for details 


FEDERAL ELECTRONICS INSTITUTE 
45 East Putnam Ave. (Dept. F) Greenwich, Conn 











AUDIO (SOUND) ENGINEERING 
HOME STUDY TRAINING 


1 Recording. Industrses 
details—Learn while you eart 
HOLLYWOOD TECHNICAL INSTITUTE 
Div 


4925 Santa Monica Bivd Hollywood 27. California 








SERVICEMEN 
THE LAST WORD IN 
TV TENNA INSTALLATIONS 


TV-ANTENNA 
INSTALLATIONS 


A fact-filled, pocket size reference manual 
edited by outstanding authorities. Packed 
with vital information on all types of 
antennas, Helpful Hints, Do's and Don'ts, 
Dimension Guide, Channel Frequencies, 
Proper Feed Methods and many other 
subjects. 


LIMITED QUANTITY 


PUBLICATION PRICE 50c. AVAIL- 
ABLE WITHOUT OBLIGATION 
iF YOU WRITE IMMEDIATELY 


e=MAIL THIS COUPON TODAY= 


SNYDER MFG. CO., dept. c 
22nd & Ontario Sts., Phila. 40, Pa. 
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Protects TV Sets Against 
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exclusive patented fea- 
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REGENCY TV SIGNAL BOOSTER 
Model DB 410 


Installs simply Single knot 


Contra-Wound Bifilar Coils with ¢ 


Electrical No external | 


Rich mahog 


ymmetry 
ing devices needed 
with gilt dial 
YOUR NET COST $19.11, 


Underwriters’ appr 
LIST $32.50 





All electromagnetic styles. Perfect condition 


30 day guarantee 


SPECIAL TV 
CATHODE RAY 
TUBES 


SIZE NET 

10” ‘ $14.95 
| a : apa 18.95 
14” (Rect.) 19.95 
16” (Round) 24.95 
16” (Rect.) 24.95 
17” (Rect.) 24.95 
20” (Rect.) 49.50 


we 


ANTENNAS “‘DOUBLE-V” 
TYPE 


Highly directive, with extremely high 
gain in all areas that can be stacked 
for even greater gain. Quick 
design, part Seamless alu 
minum Wood d 
forced 

i2V $4.95 
2VS (stacked) 10.45 


Complete parts for conversion from | 10 
to big 16” rect., 16” round, 7 





Rig 
no loose 
tubing 


ywel rein 





CONICAL ANTENNAS 


4-EFLEMENT CONICAI 
channel, preassembled for fast in 
Made of lightweight 
less aluminum tubing 
and high gain 


ANTENNA All 
tallation 
non-corrosive, seam 
Excellent broadband 
response on @ TV channel 
and FM bands. MODEL No 130. .$6.19 
4-ELEMENT CONICAI ANTENNA 
STACKED. Provide 
gain on both bands. Especially good for “fringe” « 
non-corrosive seamless aluminum tubing. MODEL 
4-ELEMENT “ECONOMY” CONICAL ANTENNA. Made of 
butt-seam aluminum elements and strong steel crossbars. Easily 
Single or stacked 
MODEL No. GC-434 
EXTRA ELEMENTS 
STYPE: 


Low 


rail 


za 


reinforced 
assembled 
(stacked) $9.45 
FAN-FLECTOR 


$4.69 
CONICALS TO 


GC-435 
MAKE 


(single) 
FOR 


band elements High band elements $.35 





“YAGI TV BEAM ANTENNAS 


A remarkable antenna built especially for 
Each element i 
YAGI" has suceee 


Available 


reception is poor 
reception. The 
in 4 and 


there was one 


$10.69 
11.95 


CHANNEL 22-—4-Element array HANNEI 
5-Element array 


CHANNEL 23—4-Element array HANNEI 
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9.95 
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9.65 
8.25 
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A Trusted Nome in Radio 


WRITE FOR 
SPRING SPECIAL 
DEPT. N-5 


ONICS SUPPLY. CO. 
New York 6, N. Y. 




















Be sure of your fuse! 
b ZolU Ao VAN ZOLUMolE-Mel-lilate Mela le lave] Maelilelelal-almelilel ii 
when your fuses come in the handy green dispenser box 


Be sure of your fuse 
by the handy fuse size guide 
on every LITTELFUSE 


dispenser box 





The only improyement in fuse packaging im 25 years: 
Another LITTELFUSE first. One at a time dispensing: 
No lost covers. LITTELFUSE INC., 4757 Ravenswood, 


Chicago 40. LOngbeach 1-4970 
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Because 


Break is Fast 
and Clean... 





| Mallory Vibrators 
Give Peak Performance! 


Fast, clean break of contacts minimizes arcing and pitting. It teams up with gentle 
contact impact for less wear, and high contact pressure for low resistance—to 
produce a combination of features attainable only with the patented, tuned 
mechanism in Mallory Vibrators. That's the secret of their peak performance, 


Mallory Vibrators are a result of Mallory’s unique facilities in electronics, electro- 
chemistry and metallurgy. The perfect tuning is accomplished by an exclusive 
design and individual adjustment by skilled technicians. The contacts are made 
by Mallory’s Contact Division, among the largest in the world. They possess an 


unusual “self-cleaning” action which prevents oxidation in service. 


That’s why more Mallory Vibrators are used in original equipment than all other 
makes combined. When you use Mallory Vibrators for replacement you can be 
sure of long life, dependable starting and high output efficiency. See your Mallory 
distributor now! 


More Mallory Vibrators Are Used in Original Equipment Than All Other Makes Combined. 


MALLorY 


CAPACITORS * CONTROLS + VIBRATORS - SWITCHES « RESISTORS 
* RECTIFIERS + VIBRAPACK* POWER SUPPLIES + FILTERS 
*Reg. U.S. Pat, Off. 


APPROVED PRECISION PRODUCTS 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 








Toft (fut... 


with RCA picture tubes 


PROFIT ONCE—The largest and most profitable 

replacement business in television picture tubes 

comes from the types used in most television 
receivers ... the fast-moving RCA types. That's true 
today ... and it will be true tomorrow. Because they are 
high-volume types, RCA picture tubes simplify your 


inventory and stocking problems. 


PROFIT TWICE—In addition, when you sell RCA 
picture tubes, you gain from customer confidence in 
the RCA brand ... solidly established by the proved 
performance of RCA picture tubes in millions of 
television receivers. Their quality and dependability 
mean fewer service failures and fewer costly 


call-backs. 


Keep informed.,.stay in touch with your RCA Tube Distributor 


cal RADIO CORPORATION of AMERICA 


SLECTROM TUBES HARRISON, M.S. 





